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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
'WASHINGTON, D.C. 20460

OFFICE OF CHEMICAL SAFETY
“AND POLLUTION PREVENTION

May 30, 2014
Carrie Daniels
Expo nt, Inc.
1150 Connecticut Ave., NW
Suite 1100

Was  ngton, DC 20036
Dear Mrs. Daniels,

This letter is in response to the request made by Exponent Inc. on behalf of Ecolab for an
exemption from the requirement of a tolerance, 40 CFR part 180.940(a), for sodium bisulfate
(CAS Reg. No. 7681-38-1) when used as an inert ingredient in antimicrobial pesticide
formulations on food contact surfaces in public eating places, dairy processing equipment and
food processing equipment and utensils at no more than 2000 ppm in final formulation.

Based on the information provided in your submission for sodium bisulfate, it has been
determined that this inert ingredient is acceptable for use as an inert ingredient in antimicrobial
pesticide formulations on food contact surfaces in public eating places, dairy processing
equipment and food processing equipment and utensils at no more than 2000 ppm in final
formulation.

If you have any further questinne ar cammente nlease feel free to contact me by telephone at
(703)-308-1846 or by email a

Sincerely,

P.V. Shah, PhD, Chief
Inert Ingredient Assessment Branch
Registration Division (7505P)
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KnowledgeBase certified by
Lhasa Limited, Leeds, Yorkshire, UK

Nothing to report

Reasoning glossary:

Certain
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*Claimed confidential by submitter*

Exponent

1150 Connecticut Ave.,, NW
Suite 1100

Washington, DC 20036

telephone 202-772-4900
facsimile 202-772-4979
wWww.exponent.com

February 13, 2013

PV Shah, Ph.D.

Branch Chief

Inert Ingredient Assessment Branch
Office of Pesticide Programs

U.S. Environmental Protection Agency
Document Processing Desk

Room S-4900 One Potomac Yard
2777 South Crystal Drive

Arlington, VA 22202

Subject: Petition for Exemption from the Requirement of a Tolerance for: Sodium Bisulfate (CAS
RN 7681-38-1) as a Pesticide Inert Ingredient in Antimicrobial Formulations in
Accordance with 40 CFR § 180.940(a)

Dear Dr. Shah:

Exponent (as agent for Ecolab, EPA Company number 1677, 370 N. Wabasha St., St. Paul, MN
55102) is responding to EPA’s question regarding the use rate for the inert ingredient sodium
bisulfate, which is the subject of a pending petition for an exemption from the requirement of a
tolerance for the use on food contact surfaces in public eating places, dairy processing equipment
and food processing equipment and utensils. Please note that this document contains confidential
business information — not for release.

1202108.000 FOTO 0213 00(
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*Claimed confidential by submitter*

PV Shah
February 13, 2013
Page 2

If you have questions or need further information, please contact me at 202-772-49 . or

Sincerely,

f [
. . { g N
. L™ v
Carrie Daniels

Senior Managing Regulatory Cons ant
Exponent, Inc.
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PV Shah
February 13,2013
Page 3
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S0 ST UNITED STATES ENVIRONMENTAL PROTEC | ION AGENCY

7 M WASHINGTON, D.C. 20460
3 w
g ¢
%"'Vmeiéf

November 21, 2012
OFFICE OF
PREVENTION, PESTICIDES AND

TOXIC SUBSTANCES
PLEASE RETURN A COPY OF THIS LETTER WITH PAYMENT
Or Pay On-Line at www.Pay.Gov (See Below for Details)

OPP Decision Number: D-471096

EPA File Symbol or Registration Number: IN-10526
Product Name: SODIUM BISULFATE

EPA Receipt Date: 19-Oct-2012

EPA Company Number: 1677

Company Name: ECOLAB INC.

RHONDA SCHULZ

ECOLAB INC.

370 NORTH WABASHA STREET
ST. PAUL, MN 55102

SUBJECT: Reclassification of Inert Petition Subject to Registration Service Fee
Dear Registrant:

The Office of Pesticide Programs has received your inert petition for registration that is
subject to a Pesticide Registration Service Fee as defined in the Pesticide Registration
Improvement Act. This action has been reclassified from action code 1003 to action code 1002:

Amend Currently Approved Inert Ingredient Tolerance or Exemption from Tolerance;New Data;

The reason for the change is that the petition includes data citations for several articles
published after 1993 as references to support the new tolerance exemption under 180.940(a).
These articles would be considered "new" data as they were not reviewed when the original
exemption was established.

The fee for action code 1002 is $5,000. We have received your payment in the amount of
$3,000 towards this action. Please remit payment in the amount of $2,000 within 14 days to:

By USPS:
USEPA Washington Finance Center
Pesticide Registration Service Fee
PO Box 979074
St. Louis, MO 63197-9000
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Incorrect PRIA fee paid for IN-10526, Exponent/Ecolab 180.940(a) tolerance
avamntinn reanast for sodium bisulfate

to: Stephen Schaible 11/20/2012 12:54 PM
Cc: Pv Shah, Kerry Leifer

cnzabeth Ferucn Incurrect Frua fee paid for IN-10526, Exponent/Ecolab 180.940(a) IOIerance_I

Hi Steve,

We received Inert petition IN-10526 on 11/6/12. The submitter requested it be filed under PRIA category
1003 (Amend currently approved inert ingredient tolerance or exemption from tolerance; no new data) and
pa e appropriate fee. After reviewing the contents with PV and Kerry, it was determined that the PRIA
category should be 1002 (Amend currently approved inert ingredient tolerance or exemption from
tolerance; new data). The original tolerance exemption for this chemical was established in 1993. The
petition includes data citations for several articles published after 1993 as references to support the new
tolerance exemption under 180.940(a). These articles would be considered "new" data as they were not
reviewed when the original exemption was established. Let me know if you need more specific
information.

Beth

Elizabeth Fertich

US| vironmental Protection Agency
Office of Pesticide Programs
Registration Division (7505P)

Inert Ingredient Assessment Branch
fertich.elizabeth@epa.gov
703-347-8560
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21-Day Screen Completed by
Contractor

21-Day Expireson  , ;/.

Jacket# 1w s
MR D#

Content Screen: Recommend to fzﬁg/Fail

11-3 Review: »’ass/Fail/NA'

Overall Status: Recommend to taSS]F ail

Transfer This Jacket to:

‘)/{/,g/[m 5( /za%/‘P
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NEW APPLICAT ONS

DATE: 0CT 192012

FILE NUMBER: ?ﬁ-f/\/— {0520

FEP (OPPIN ENTRY)__ 4V tcT22am
(Initial & date)

FILE ROOM: __ |
- (Initial & date)

SIG:

(Initial & date)

FILE ROOM: _

(Initial & date)
v/ ASSIGNTOPM .§  (NODATA)

JACKET TO SHELF (DATA)

SCANNEL
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and/or

7 s the data package consistent with PR Notice 86-5
Noatice of Filing (link to
8
9
Reanired Data (link to
Udld wadalveld. JCUC 'ouiluuic .
a) List study (or studies) not included with application
10
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*Personal privacy information*®

@

Pay.gov - Online Payment

Online Payment
Step 3: Confirm Payment

Thank you.
Your transaction has been successfully completed.

Pay.gov Tracking Information
Application Name: PRIA Service Fees
Pay.gov Tracking ID: 258B17RA
Agency Tracking ID: 74368186459
Transaction Date and Time: 10/17/2012 12:56 EDT
Payment Summary
Address Information

Account Holder
Theodore Head
Name: Card Number:

Billing Address:F Decision ljlumber:
Registration

Account Information
Card Type: Master Card
4877

Billing Address 2: Number:
City: I Company Name: ecolab Inc
State / Province: ] Company
Zip 1 Postal Code il Number: 1677
Country: USA Action Code: 1003

https://www.pay.gov/paygov/payments/authorizePlasticCardPayment.html

Page 1 of 1

1)2|3

Payment Information
Payment Amount: $3,000.00

Transaction Date 10/17/2012
and Time: 12:56 EDT
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‘ . ECOLAB 12-04

PETITION FOR EXEMPTION FROM THE REQUIREMENT OF A TOLERANCE
FOR:

RESIDUES OF SODIUM BISULFATE (CAS RN 7681-38-1) AS A
PESTICIDE INERT INGREDIENT IN ANTIMICROBIAL FORMULATIONS IN
ACCORDANCE WITH 40 CFR §180.940(a)

SUBMITTED BY
ECOLAB, INC
370 N. WABASHA STREET
ST. PAUL, MINNESOTA 55102

PREPARED BY
EXPONENT INC
CENTER FOR CHEMICAL REGULATION AND FOOD SAFETY
1150 CONNECTICUT AVE, SUITE 1100
WASHINGTON, D.C. 20036

October 16, 2012
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ECOLAB 12-04
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. ‘ ECOLAB 12-04

SECTION 1. CHEMICAL IDENTITY
Sodium bisulfate is an acid salt that readily dissociates in aqueous solutions to generate the
parent sodium cation and sulfate anion. The acidic nature is depicted by the formation of

hydronium cation, H;0".

NaHSO4 + H20 —> Na' +S04?% + H;0"

Figure 1. Sodium Bisulfate Ionic Structure

Na* (HSO4)"!
1. Common Name: Sodium Bisulfate
2. CAS Chemical Name: Sulfuric Acid, Monosodium salt
3. CAS Reg Number: 7681-38-1
4. OPP Chem Code: 073201
5. Synonyms: Sodium Acid Sulfate, Sodium Pyrosulfate,
Sodium Hydrogen Sulfate
6. Chemical Formula: NaHSO4
7. Molecular Weight: 120.6

The MSDS is included as Appendix VI
Manufacturing Processes

The following is a decription of the typical manufacturing process for sodium bisulfate.

1. *Molar equivalents of sodium hydroxide and sulfuric acid are mixed to produce one mole
of Sbtfium bisulfate and water.
et teees  NaOH+H;SO; ——> NaHSO4 +H,0

24%%s Molar €quiyalents of sodium chloride salt and sulfuric acid are reacted at elevated
temperatures:t?.Er.qduce one mole of sodium bisulfate and hydrogen chloride gas.

NaCl + H,SO4y ——> NaHSO04 + HCl

Page 4 of 415
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Ecolab requests that there be no limitations for the intended 40 CFR §180.940(a) use pattern.

ECOLAB 12-04

SECTION V. POTENTIAL RESIDUES

While no specific food use residue information is available for sodium bisulfate, on the basis of
the physical chemical and environmental properties analysis, as described in Section II above,
significant residues and environmental persistence are not likely from the use of sodium bisulfate
in antimicrobial products and rinses. Additionally, as described previously in Section III, given
the widespread use of sodium bisulfate as a food additive and the fact that the parent sulfate
anion is a natural constituent of food and a product of sulfur metabolism, it is not likely that the
use of sodium bisulfate in 40 CFR §180.940(a) pesticide formulations will result in any potential
increase in potential residues beyond those that are already approved and have current EPA
tolerance exemptions.

SECTION VI. MAMMALIAN METABOLISM

Sodium bisulfate mammalian metabolism is essentially that of sodium cation and sulfate anion.
As previously noted, when sodium hydrogen sulfate is added to food products containing water
or after ingestion of sodium hydrogen sulfate, it ionizes to sodium ions, hydrogen ions and
sulfate ions.

Excess sulfate anions, naturally-occurring components in food and a metabolite of in vivo sulfur
oxidation, are highly water soluble and therefore eliminated in urine unchanged without the
formation of toxic metabolites. Sulfate anion is also an important conjugate in the Phase II
conjugation/elimination of oxidized (OH) aromatic ring metabolites and for hydroxyl steroid
hormones, such as estrogen, where it acts as a transport agent to target organ tissue receptors.

The following sulfate pharmacokinetic excretion study was reported by WHO (2000):

“The renal clearance of the sulfate ion was measured in a cross-over clinical

o otrial in six men and two women, aged 26-35, weighing 45-98 kg, and with an

*****testimated body surface area of 1.4-2.2 m”. On different randomized study days
«**"*.aat least four days apart, 1-2 h after a light breakfast (hour 0), the subjects drank

et e1the: 11)0 ml water or a solution of 4.5 g sodium sulfate decahydrate in 100 ml

.:.":water .This dose was repeated at hour 1, at which time the subjects emptied

sheir blaﬂders Urine was then collected from hour 1 to hour 3, and a blood
o*% sample wqg taken at hour 2.

':".EI’ he serum concentration of sulfate at hour 2 and the 2-h urinary excretion of
sulfate anion were both statistically significantly increased after the sulfate
. ¢dose: mean + SD, 051 £ 0.05 vs 0.41 = 0.04 mmol/L and 2.4 + 0.87 vs 1.6 +
0.46 mmol/L x 73 m? body surface area. The renal clearance of sulfate after the
sulfate dose was greater than that after water, but the difference was not
statistically significant. The authors also reported, with no details, that in a

separate experiment, a 6-g oral dose of ascorbic acid had no effect on the

Page 6 of 415
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animals that died during the study included mottled red lungs, pale mottled livers and
stomach lesions or ruptures (Northview Pacific Laboratories, 1990).

ECOLAB 12-04

e 50263-015 182475; Primary Skin Irritation Study; 815; Rabbit; Northview Pacific
Laboratories, Inc., NVP Report # X8G081G; 3/15/90; Sodium Bisulfate; 6 rabbits sex not
specified (reported by CAL DPR, 2002).

“A 0.5 g portion of the test material (moistened with deionized water) was applied to two
sites, one intact and one abraded, on the back of each animal, applied under two layer
thick cotton gauze patches measuring one inch square; the entire trunks of the animals
were wrapped in a non-occlusive manner for twenty-four hours; observations (intact
sites): erythema (score 1) was noted in 3/6 rabbits at 24 hours, with clearing by 72 hours;
edema (score 1) was seen in 2/6 rabbits at 24 hours and cleared by 72 hours; Toxicity
Category IV.”

e UNEP (2005, Appendix X )

“The acute toxicity (LDs) of sodium sulfate has not been reliably established but is
probably far in excess of 5000 mg/kg In an inhalation study with an aerosol, no adverse
effects were found at 10 mg/m>. Also human data indicate a very low acute toxicity of
sodium sulfate. Human clinical experience indicates that very high oral doses of sodium
sulfate, 300 mg/kg bw up to 20 grams for an adult, are well tolerated, except from
(intentionally) causing severe diarrhea.”

Developmental Toxicity in Mice (WHO, 2000)

e “As part of a study of the teratogenicity of morphine sulfate and other pharmacological
agents, groups of pregnant CF-1 albino mice were injected subcutaneously on gestation
day 8 or 9 with sodium sulfate at 60 mg/kg bw given as 10 mg/ml in water. Examination
of the excised fetuses revealed some statistically significant differences from saline-

. 2.+ ctreated controls, but none of the measured parameters was consistently affected.
*Although skeletal abnormalities were observed in both groups, the difference seen from
:::,°sallne mxtxols after dosing on day 9 of gestation was not significant, and the anomalies
. did ngt-appear to involve fusions of the axial skeleton (Arcuri & Gautieri, 1973).”

.® "‘Sod;qm:sulfate was included in a test of a method for rapid assessment of teratogenicity.
....‘Pregnant-lClUSIM mice were given a saturated aqueous solution of sodium sulfate orally
« by gavag;t.o deliver a dose of 2800 mg/kg bw per day on days 8-12 of gestation. No
ccse .!natemal deaths occurred and the average maternal weight gain during the treatment
. . period was not significantly different from that of water-treated controls. Twenty-four
* litters were delivered alive, and none were resorbed. The mean numbers of neonates
delivered alive and dead in each litter and the survival of neonates on day 3 were not
statistically significantly different from those of controls. Neonatal body weights on days
1 and 3 and body-weight gain were recorded; only body weight on day 1 was statistically
significantly greater than that of controls (Seidenberg et al., 1986).”

Page 8 of 415
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10), 800 mg/l (n = 33) or 1200 mg/l (n = 28). Bottled water was provided for the
volunteers for 6 days. The bottled water for days 1, 2 and 6 was unsupplemented,
whereas the bottles for days 3—5 contained water with added sulfate. Bottles were
returned to estimate how much water was consumed each day. Volunteers recorded the
number of bowel movements each day. There were no statistically significant differences
in the bowel movements among the groups on days 3—6, nor were there any statistically
significant differences in the bowel movements when comparing days 1 and 2 with days
3-5, within each dose group.

ECOLAB 12-04

The authors concluded that there was no statistically significant increase in reports of
diarrhea with increasing dose of sulfate in the drinking-water (United States
Environmental Protection Agency, 1999).”

Genotoxicity and Carcinogenicity

There are no reported genotoxicity studies for sodium bisulfate and it is not listed as a carcinogen
by NTP, IARC, or OSHA.

The UNEP (2005, Appendix X) SIDs for Sodium Sulfate reported negative AMES results.
Additionally, UNEP reported that a non-GLP chronic feeding study (1975) in which male
Sprague-Dawley rats were fed 0.84% sodium sulfate in the diet for up to 27 and 44 weeks as the
control in a toxicity study for Azo Dyes did not result in mortality or the formation of tumors.
Moreover, there were no significant differences in overall body weight gain or in liver weight.

Endocrine Disruptor Effects

EPA is required under the FFDCA, as amended by FQPA, to develop a screening program to
determine whether certain substances (including all pesticide active and inert ingredients) “may
have an effect in humans that is similar to an effect produced by a naturally occurring estrogen,
or other endocrine effects as the Administrator may designate.” Following recommendations of
it§ Endocrine Disruptor Screening and Testing Advisory Committee (EDSTAC), EPA
detéimmned that there was a scientific basis for including, as part of the program, the androgen
agit tityroid }.1951.11.0.ne systems, in addition to the estrogen hormone system.

ERA did not'repor} having any available information to suggest that sodium bisulfate would have
aﬁ'y'éﬁaocririe' effects. When the appropriate screening and/or testing protocols under the EDSP
have.bgen devéloped, sodium bisulfate may be subject to additional screening and/or testing to
beffet characgerige effects related to endocrine disruption. This does not impact the current
regulatery stafil$ 8T sodium bisulfate.

SE'CTq)N VIII. SAFETY ASSESSMENT
A. Acute and Chronic Reference Doses

In the Reregistration Eligibility Decision Document for Mineral Acids (1993), EPA stated:

Page 10 of 415
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ECOLAB 12-04

As also noted previously in Section III, sodium bisulfate is already approved by EPA for
residential non-food use as an antimicrobial active ingredient (toilet bowl sanitizer), which
would not result in undue exposure and risks to infant and or adult populations. Additionally, in
accordance with 40 CFR §180.920, sodium bisulfate is currently exempt from tolerance
requirements when used as an acidifying/buffering agent in pesticide formulations applied to
growing crops. There are no known issues with any possible residues and/or EPA mandated use
restrictions.

2. Aggregate
EPA has not published a sodium bisulfate aggregate risk assessment.
3. Determination of Safety to U.S. Population

As previously noted, EPA has not reported toxicological endpoints of concern for the current
non-food residential use and the use as an inert ingredient in pesticide formulations according to
40 CFR §180.920 applications. Based on this, EPA has determined that a quantitative risk
assessment is not required for sodium bisulfate. A sodium bisulfate aggregate assessment has not
been reported by EPA. As noted above, the anticipated food, drinking water and residential
exposure should not be of concern since toxicological endpoints for risk assessment were not
identified based on the available data reported in Sections III and VIII.

Moreover, it should not be anticipated that the use of sodium bisulfate in non-food residential
pesticide formulations, as an inert ingredient in pesticide formulations according to 40 CFR
§180.920 applications and the requested use as an inert ingredient in pesticide product
formulations according to 40 CFR §180.9209(a) applications would result in special sensitivity
of infants and children, as well as aggregate exposure. The inclusion of the uses supported by
expanding the current 40 CFR §180.920 tolerance exemptions to include uses cited at 40 CFR
§180.940(a) should not change this determination.

E.°*°¢Cumulative Effects

Section 408@)?(&3@)(%) of FFDCA requires that, when considering whether to establish,

modl or révoke"a tolerance, the Agency consider “available information” concerning the
cumulative d"fects of a particular pesticide’s residues and “other substances that have a common
méc?haﬁlsm of fox1c1ty ” Unlike pesticides for which EPA has followed a cumulative risk
appgoach based bn a common mechanism of toxicity, EPA has not conducted a common
machamsm of foxicity evaluation for sodium bisulfate.

JE?.EA§(2010) confirms that bisulfate/sulfate anions do not constitute toxic metabolites. Thus,
the Agency would assume that sodium bisulfate does not have a common mechanism of toxicity
with other substances. As a result, any potential human health risks would be those that result
only from the use of sodium bisulfate as a household use sanitizer for toilet bowls and as an inert
ingredient in pesticide formulations applied to growing crops according to 40 CFR §180.920
applications.
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used as an inert ingredient in an antimicrobial pesticide formulation applied to food contact

surfaces in public eating places, dairy-processing equipment, and food-processing equipment and
utensils.

ECOLAB 12-04

Inert Ingredient CAS Reg. No. Limits
Sodium Bisulfate 7681-38-1 None

SECTION XII. REGULATORY CONCLUSIONS AND REASONABLE GROUNDS

The data provided herein support that sodium bisulfate as an inert ingredient in 40 CFR

§180.940(a) applications can be used safely in accordance with the required FQPA standard of
“reasonable certainty of no harm.”

Sodium bisulfate is ubiquitous in nature and occurs naturally in many food products. Ecolab
emphasizes that the current sodium bisulfate 40 CFR §180.920 pesticide inert, EPA approved
pesticide active ingredient registrations and FDA food additive uses have not represented undue
risk to sensitive and adult US populations. The expansion of the 40 CFR §180.920 tolerance
exemption should not change EPA’s conclusion that sodium bisulfate can be used safely in
accordance with the 40 CFR §180.840(a) applications.
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. . ECOLAB 12-04

Environmental
Assessment

skin. To avoid these effects, product labels must be updated to require
adequate personal protective equipment. In addition, the registrant must
explain the basis for the existing 5-day reentry interval, and demonstrate
that it is sufficiently protective to post-application workers.

Human Risk Assessment

The four mineral acids pose no human dietary risks. People may be
exposed to these chemicals when they are used as antimicrabials, however
this exposure involves such dilute solutions that it is believed to be
inconsequential. The use of concentrated sulfuric acid as a potato desiccant
results in high potential for worker exposure and risk. EPA is maintaining
the existing 5-day reentry interval into treated potato fields, and is
requesting a rationale for this interval. In addition, labels must be updated
to require use of adequate personal protective equipment and clothing, as
specified in the Worker Protection Standard.

EPA has predicted the environmental fate of the mineral acids in the
environment using commonly available sources of information, as well as
basic chemistry. The Agency is not able to determine, at this time, if the
use of sulfuric acid as a desiccant on potato vines is eligible for
reregistration. The Agency is concemed about the risk to terrestrial
wildlife, and is not aware of any acceptable methods to mitigate the risk.
In order to determine its eligibility, the Agency will be assessing the
benefits of sulfuric acid for this use. Once this is done, the Agency will
make a finding of whether this use is eligible for reregistration and whether
any further regulatory action is required.

Environmental Fate

The mineral acids generally dissociate and release hydrogen ions in
the environment, thus increasing the pH of soil or water.

Ecological Effects

For all mineral acids and uses except the use of sulfuric acid as a
potato vine desiccant, adequate information is available to predict the
effects on living organisms, so all normally required avian and aquatic
studies were waived. If the mineral acids, diluted or undiluted, came into
contact with birds, they would cause severe dermal toxicity to areas not
covered by feathers. All of the mineral acids pose a potential hazard to the
aquatic environment, due to their ability to change the pH of recciving
waters. Such changes in pH can have serious adverse effects on fish.

Ecalogical Effects Risk Assessment

Avian species are at risk from direct exposure to mineral acids, and
such exposure must be avoided. Mineral acids also can cause significant
changes in pH, which are harmful to aquatic species and also must be
avoided. These exposures also may be harmful to endangered species.
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MINERAL ACIDS REREGISTRATION ELIGIBILITY DECISION TEAM

Office of Pesticide Programs:

jological and Economi ivision
Janet Anderson Biological Analysis Branch
Steve Jarboe Biological Analysis Branch
Michele Pethel-Cottrill Biological Analysis Branch
Rafael Prieto Biological Analysis Branch
Cynthia Szymanski Biological Analysis Branch

Environmental Fate and Effects Division

Brinson Conerly-Perks Environmental Fate and Groundwater Branch
Patrick J. Hannon Environmental Fate and Groundwater Branch
William Schneider Science Analysis and Coordination Staff
Harry Winnik Ecological Effects Branch

Health-Effects: Division

Flora Chow Chemical Coordination Branch
Jane Smith Chemical Coordination Branch

Registration Division

Sami Malak Registration Support Branch
Alfred Smith ' Registration Support Branch
Robert Travaglini Antimicrobial Program Branch
Robert Taylor Fungicide-Herbicide Branch

Special Review and Reregistration Division

Kathryn Scanlon Accelerated Reregistration Branch
Bruce Sidwell Accelerated Reregistration Branch

Office of Compliance Monitoring:

Phyllis Flaherty Pesticides Enforcement Policy Branch
Office of General Counsel:
Kevin Lee Pesticides Branch
i
Page 26 of 415

107




108



MOE

Mkaw

N/A
NPDES
NOEL
OPP
PADI
Ppm

Q,

RS
D
TC

TMRC

‘ . ECOLAB 12-04

GLOSSARY OF TERMS A ABBREVIATIONS

Margin Of Exposure (PAD)

Master Record Identification (number). EPA’s system of recording and tracking
studies submitted.

Not Applicable

Nation Pollutant Discharge Elimination System
No Observed Effect Level

Office of Pesticide Programs

Provisional Acceptable Daily Intake

Parts Per Million

The Carcinogenic Potential of a Compound, Quantified by the EPA’s Cancer Risk
Model

Reregistration Eligibility Decision

Reference Dose

Registration Standard

Toxic Dose. The dose at which a substance produces a toxic effect.

Toxic Concentration. The dose at which a substance produces a toxic effect.

Theoretical Maximum Residue Contribution.

iit
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L INTRODUCTION

In 1988, the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) was amended
to accelerate the reregistration of products with active ingredients registered prior to November
1, 1984. The amended Act provides a schedule for the reregistration process to be completed in
nine years. There are five phases to the reregistration process. The first four phases of the
process focus on identification of data requirements to support the reregistration of an active
ingredient and the generation and submission of data to fulfill the requirements. The fifth phase
is a review by the U.S. Environmental Protection Agency (referred to as "the Agency”) of all
data submitted to support reregistration.

FIFRA Section 4(g)(2)(A) states that in Phase 5 "the Administrator shall determine
whether pesticides containing such active ingredient are eligible for registration” before calling
in data on products and either reregistering products or taking "other appropriate regulatory
action.” Thus, reregistration involves a thorough review of the scientific data base underlying a
pesticide’s registration. The purpose of the Agency’s review is to reassess the potential hazards
arising from the currently registered uses of the pesticide; to determine the need for additional
data on health and environmental effects; and to determine whether the pesticide meets the “no
unreasonable adverse effects” criterion of FIFRA.

This document presents the Agency’s decision regarding the reregistration eligibility of
the registered uses of hydrogen chloride, phosphoric acid, sodium bisulfate, and sulfuric acid in
the chemical case mineral acids. The document consists of six sections. Section I is the
introduction. Section 1l describes these mineral acids, their uses, data requirements and
regulatory history. Section III discusses the human health and environmental assessment based
on the data available to the Agency. Section IV presents the reregistration decision for mineral
acids. Section V discusses the reregistration requirements for mineral acids. Finally, Section VI
is the Appendices which support this Reregistration Eligibility Decision. Additional details
concerning the Agency's review of applicable data are available on request.
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4. Chemical Name:  Sulfuric acid
. Chemical Family: Inorganic acid
® CAS Registry Number: 7664-93-9
e OPP Chemical Code: 078001
e Empirical Formula: H,S0,

® Trade and Other Names: Oil of vitriol

B. Use Profile

The following is information on the current registered uses with an overview of
use sites and application methods. A detailed table of these uses of hydrogen chloride,
phosphoric acid, sodium bisulfate, and sulfuric acid is in Appendix A. -

1. For Hydrogen chloride:
Type of Pesticide:

Tuberculocide, disinfectant (bactericide/germicide/purifier, limited,
general or broad-spectrum, hospital or medical), sanitizer, virucide,
fungicide/fungistat, and microbicide/microbiostat (slime-forming bacteria)

Use Sites:

Indoor non-food - Animals (Laboratory/Research)*, animal
kennels/sleeping quarters (commercial), commercial/institutional/industrial
premises/equipment (indoor), commercial storage/warehouse premises
indoor), commercial transportation facilities-nonfeed/nonfood, donkeys*,
eating establishments food handling areas (non-food contact), eating
establishments food serving areas (non-food contact), eating establishments
non-food areas (non-food contact), fox*, goats (wool/angora animal)*,
horses (show/race/special/ponies)*, laundry equipment, mink*, mules
(work)*, nutria®, rabbits®, sheep*, specialized animals*, tobacco
processing plant premises/equipment

*Animal equipment and premise treatment.

Aquatic non-food residential - Swimming pool water systems [water-

related surface treaiment]
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Formulation Types Registered:
Type: End use

Form: E~-'-ifiable concentrate, soluble concentrate/liquid, liquid - ready
to use

Method and Rates of Application:

T'vpes of Treatment

Indoor non-food - Disinfectant for laboratory animal, donkey, fox, goat,
horse, mink, mules, nutria, rabbit, sheep, and zoo animal premises -
animal equipment treatment, premise treatment, surface treatment - 90,000
to 237,000 ppm a.i. by weight; 10 ppm a.i. by volume (for laboratory
animal premises only).

Disinfectant for animal kennels, warehouses, vehicles, commercial and
industrial premises and equipment, Jaundry equipment, and eating
establishment non-food arcas - mop, scrub, sponge-on. surface treatment,
swab, transportation vehicle treatment, brush-on, w...-on - 90,000 to
237,000 ppm a.i. by weight; 30,000 ppm a.i. by volume.

Aquatic non-food residential - Disinfectant for swimming pool tile - water-
related surface treatment - 47,500 ppm a.i. by weight.

Indoor food - Disinfectant for eating establishment premises and
equipment/ utensils, food processing plant equipment - premise treatment,
immersion, mop, spray - 5 to 86 ppm a.i. by volume.

Disinfectant for non-food contact areas of meat and fish markets, food
processing plants, dairy processing plants, feed mills, meat processing
plants, poultry processing plants, seafood processing plants, catering
facilities, food dispensing equipment and vending machines, and food
marketing, storage, and distribution equipment -brush-on, mop, scrub,
sponge-on, surface treatrnent, swab, wipe-on -90,000 to 237,000 ppm a.i.
by weight; 30,000 ppm a.i. by volume.

Indoor medicat - Disinfectant for barber and beauty shop equipment and
instruments, cuspidors and spittoons, hospital janitorial equipment,
hospital noncritical items, hospital critical and noncritical premises,
hospital paticnt premises, embalming equipment and instruments, and

morgues - mop, scrub, sponge-on, surface treatment, swab, wipe-on,

immersion - 90,000 to 237,000 ppm a.i. by weight; 5 to 10 ppm a.i. by

volume.
Disinfectant for hospital conductive floors - premise treatment - 5 ppm a.i.
by volume.
5
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Use Sites:

Aguatic nonfood industrial - Industrial processing water

Greenhouse food crop - Mushroom houses-empty premises/equipment

Indoor food - Agricultural/farm premises, dairies/cheese processing plant
equipment, dairy farm milk handling facilities/equipment, dairy farm
milking equipment, eating establishments premises/equipment/ utensils,
egg handling equipment and washing treatments, food dispensing
equipment, food marketing/storage/distribution equipment/utensils, food
processing plant equipment/premises, human drinking water systems,
livestock, meat processing plant equipment/premises, poultry, poultry
drinking water, poultry processing plant equipment/premises

Indoor nonfood - Agricultural/farm equipment, animal kennel/sleeping
quarters, commercial/institutional/industrial premises/equipment, eating
establishment and food serving areas, egg plants/hatcheries, mushroom
houses-empty premises/equipment

Indoor medical - Hospital critical/semicritical/noncritical items/floors,
hospitals critical/noncritical/patient premises, hospitals/medical institutions
premises, morgues/mortuaries equipment/premises

Indoor residential - Bathroom premises, pet living/sleeping quarters,
refuse/solid waste containers, toilet bowls/urinals

Target Pests:

Staphylococcus aureus, Escherichia coli, Mycobacterium tuberculosis,
Streptococcus pyogenes, Streptococcus faecalis, Streptococcus salivarius,
Corynebacterium diptheriae, Salmonella choleraesuis, Salmonella
paratyphi, Salmonella schonmuelleri, Neisseria elongata, Acinetobacter
calcoaceticus, Shigella dysenteriae, Enterobacter aerogenes, Proteus
vulgaris, Proteus mirabilis, Pseudomonas aeruginosa, Pseudomonas
cepacia, Klebsiella pneumoniae, Serratia marcescens, Staphylococcus
aureus {penicillin resistant), Bacillus subtilis spores, Clostridium retani
spores, Clostridium sporogenes spores, Herpes simplex, Influenza A,
(Asian), Candida albicans, Trichophyton mentagrophytes, Aspergillus
niger, Saimonella typhosa (ATCC 6539), Escherichia coli, (ATCC
11229), Listeria monocytogenes (ATCC No. 15313), Staphylococcus
aureus, (ATCC 6538), Herpes simplex type 1, Influenza A2, influenza
A2/Hong Kong, Newcastle disease, vaccinia, adenovirus types 2 and 3,
Human Immunodeficiency virus type I (AIDS virus), odor causing
bacteria, mildew and pathogenic fungi (Trichophyton mentagrophytes,
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processing plant premises: 527 - 625 ppm a.i. by vol.

Indoor nonfood - Agricultural/farm equipment: 625 - 3750 ppm a.i. by
vol; animal kennel/sleeping quarters: 527 ppm a.i. by vol;
commercial/institutional/industrial premises/equipment: 305 - 1500 ppm
a.i. by vol; eating establishment and food serving areas: 146 ppm a.i. by
weight; egg handling equipment: 527 ppm a.i. by vol; egg
plants/hatcheries/brooder rooms/shoe baths: 527 - 3750 ppm a.i. by vol;
mushroom houses-empty premises/equipment: 449 ppm a.i. by vol.

Indoor medical - Hospital conductive floors: 625 - 738 ppm a.i. by vol;
hospital critical items: 309 - 879 ppm a.i. by vol, 85,000 ppm a.i. by
weight; hospital semicritical items: 703 - 2125 ppm a.i. by vol, 85,000
ppm a.i. by weight; hospital noncritical items: hospital non-conductive
floors: 250 - 1328 ppm a.i. by vol; hospitals critical premises: 335 - 1328
ppm a.i. by vol; hospital noncritical premises: 879 - 1500 ppm a.i. by
vol; hospital patient premises: 638 - 1500 ppm a.i. by vol;
hospitals/medical institutions premises: 305 - 1500 ppm a.i. by vol,
120,000 ppm a.i. by weight; morgues/mortuaries equipment/premises: 750
- 1328 ppm a.i. by vol.

Indoor residential - Bathroom premises: 531 - 82000 ppm a.i. by vol,
32000 - 146200 ppm a.i. by weight; pet living/sleeping quarters: 305 ppm
a.i. by vol; refuse/solid waste containers: 750 ppm a.i. by vol; toilet
bowls: 1403 - 20833 ppm a.i. by vol, 21000 - 450000 ppm a.i. by
weight; urinals: 664 - 18750 ppm a.i. by vol, 21000 - 450000 ppm a.i. by
weight

Use Practice Limitations: None

3. For Sodium bisulfate
Type of Pesticide: Disinfectant
Use Sites: Indoor residential - Interior surfaces of toilet bowls
Target Pests: Household and Odor-causing bacteria, Staphylococcus spp.
Formulation Types Registered:
Type: End use

Form: Solid soluble concentrate
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e/liquid - Circulate-in-place or equipment treatment at 1 fl oz
product/6 gal water for a minimum contact time of 2 min. .

Use Practices Limitations: Do not apply within 5 days of harvest of potatoes.

C. Regulatory History

Phosphoric acid and hydrogen chloride were registered in the United States as
sanitizers and disinfectants as early as 1958. There are currently 91 phosphoric acid
products and 62 hydrogen chloride products registered for use in or on agricultural
premises, food establishments, commercial/institutional/residential locations, and
hospital/medical institutions on a variety of hard surfaces such as urinals/toilets,
mushroom houses, dairy equipment, food processing equipment, etc. in indoor and
outdoor applications. l

Sodium bisulfate was registered in the U.S. as a sanitizer and disinfectant in
1968. There are currently 12 products registered in the U.S. All of these products are
registered for use as toilet bow] cleaners/sanitizers. |

Sulfuric acid was registered as a desiccant/herbicide in the U.S. as early as 1971.
Sulfuric acid was exempted from a residue tolerance requirement for this use (40 CFR §
180.1019). A food processing sanitizer emulsion product utilizing sulfuric acid in
combination with other acids was registered in 1992. (FFDCA, § 178.1010 (b)(c),
amended 1992.) There are currently six products registered for agricultural uses
{(desiccant/herbicide), and one product (in combination with other active ingredients)
registered as a sanitizer. .

Historically, certain phosphoric acid products and certain other liquid chemical
germicides have been regulated both as pesticides under the FIFRA and as devices under
the FFDCA. In an effort to resolve the confusion and burden of dual regulation, a
Memorandum of Understanding (MOU) was signed on June 4, 1993 between EPA and
the Food and Drug Administration (FDA). The objectives of the MOU are to (1)
stimujate both Agencies to undertake rulemaking to permanently vest exclusive
Jurisdiction for certain categories of chemical germicides in each Agency and (2) serve
as interim guidance designed to minimize duplicative regulatory requirements between
the two Apgencies until the rulemaking is complete.

The MOU separates the liquid chemical germicides into the following two
categories based on their use patterns and efficacy claims: (1) sterilants and (2) general
purpose disinfectants. Sterilants, under this agreement, refer to those chemical
germicides used to reprocess reusable critical and semicritical devices as defined by the
Centers for Disease Control (CDC). Critical devices are devices that are introduced
directly into the human body, either into or in contact with the bloodstream or normally
sterile areas of the body. Semicritical devices are those which contact intact mucous

11
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appropriate personal protective clothing and equipment (PPE). Otherwise post-application
reentry is not permitted for 5 days. The posting of notices when fields are treated is required.
It is feasible that initial post-application exposure to workers reentering potato fields can result
in severe irritation to mucous membranes and skin. Considering the toxicity category I for
dermal irritation and inhalation for concentrated sulfuric acid, the Agency must know on what
basis the registrant established the S day reentry interval. The registrant must provide data or a
rationale for the 5 days currently specified on the label versus a longer reentry interval. In the
interim, the Agency requires that workers should not be allowed to reenter treated fields until 5
days have elapsed following treatment with this product. In addition to providing a rationale for
the 5 day interval, the labels must be updated to reflect adequate personal protective clothing
and equipment for mixer/loader/ applicator and post-application workers as required by the
Worker Protection Standards. No further worker exposure data are required for reregistration
eligibility, at this time.

3. Risk Assessment

There are no human dietary concerns associated with these chemicals. There is a
potential for human exposure to sodium bisulfate, hydrogen chloride, phosphoric acid or
sulfuric acid when these chemicals are used as antimicrobials. On the other hand, concentrated
sulfuric acid, when used as a potato vine desiccant, results in a high potential for occupational
exposure from the treated foliage. The Agency requires that an adequate rationale be provided
concerning the 5 day reentry interval into the potato fields. In the interim, The Agency requires
that no one be allowed to reenter a treated field, without PPE, until 5 days have ¢lapsed
following treatment with this product. Lastly, the labels must be updated to reflect adequate
personal protective clothing and equipment as required by the Worker Protection Standards.

B. Environmental Assessment

The fate of acids in the environment is readily predictable using a knowledge of basic
chemistry. Similarly, the effect on living organisms of the pH changes caused by these mineral
acids can be deduced without requiring actual non-target species testing. Using commonly
available sources of information to assess appropriate protection of the environment, the Agency
has determined that all but one of the currently-registered uses of the mineral acids are eligible
for reregistration. The use of concentrated sulfuric acid on potato vines as a desiccant exceeds

the Agency's level of concern for terrestrial species. Since the Agency is not aware of any
acceptable methods to mitigate this risk, this use is not eligible for reregistration, at this time.

1. Environmental Fate

In general, these acids will dissociate and release hydrogen ions in the environment, thus
increasing the pH. The extent and duration of this increased pH will depend on the amount of
neutralizing tons present, the buffering capacity, and the amount of dilution possible.

15
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b. Ecological Effects Risk Assessment

For All Mj 1 Acids and All Uses CEPT the Potato Vine Desiccant Use of Sulfuric Acid

There is sufficient information regarding the toxic and corrosive nature of the mineral
acids. Avian species are at risk from direct exposure to mineral acids and such exposure must
be avoided. The major potential aquatic hazard of mineral acids lies in their ability to change
pH of receiving waters. Sufficient exposure to mineral acids to significantly change the pH is
harmful to aquatic species and such exposure must be avoided. Similarly, any such terrestrial
or aquatic exposure may be harmful to endangered species.

Sulfuric Acid P Vi iccant

Since there is sufficient information regarding the toxic and corrosive nature of sulfuric
acid, all data requirements have been waived. The studies submitted to EPA for Enquik (N-
TAC, sulfuric acid, Monourea adduct) demonstrated the potential for adverse avian effects as
documented above. Since the concentration of sulfuric acid produced by Enquik (dilute =2.1,
undiluted = 7.03 Molar solution) is much less than the 93% used as a potato desiccant (=9.48
Molar solution), use of 93% sulfuric acid as a potato vine desiccant exceeds the Agency’s level
of concern for terrestrial wildlife.

Precautionary Labelling:

Manufacturing Use for All Mineral Acids and Phosphoric Acid for Use in Industrial Water
Cooling Tower Systems

This pesticide is toxic to wildlife. "Do not discharge effluent containing this product into
lakes, streams, ponds, estuaries, oceans or other waters unless in accordance with the
requirements of a National Pollutant Discharge Elimination System (NPDES) permit and the
permitting authority has been notified in writing prior to discharge. Do not discharge effluent
containing this product to sewer systems without previously notifying the local sewage treatment
plant authority. For guidance contact your State Water Board or Regional Office of the EPA."

Hydrogen Chloride and Phosphoric Acid for Use in Swimming Pools

This pesticide is toxic to wildlife. Do not contaminate water when disposing of
equipment wash water or rinsate.

19
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Endangered Species

At the present time, the Agency is working with the U.S. Fish and Wildlife
Service and other federal and state agencies to develop a program to avoid
jeopardizing the continued existence of listed species by the use of pesticides.
When the Endangered Species Protection Program is implemented and subsequent
guidance is given, endangered species labeling amendments may be required on
affected end-use products. Labeling statements for end-use products will likely
refer users to county specific bulletins specifying detailed limitations on use to
protect endangered species.

IV. RISK MANAGEMENT AND REREGISTRATION DECISION

A. Determination of Eligibility

Section 4( 2)(A) of FIFRA calls for the Agency to determine, after submission
of adequate data concerning an active ingredient, whether products containing the active
ingredients are eligible for reregistration. The Agency has identified the generic (i.e.
active ingredient specific) data required to support reregistration of products containing
mineral acid active ingredients. The Agency has completed its review of these generic
data, and has determined that the data are sufficient to support reregistration of ail
products containing mineral acids except for the use of sulfuric acid on potato vines.
Appendix B identifies the generic data requirements that the Agency reviewed as part of
its determination of reregistration eligibility of mineral acids, and lists the submitted
studies that the Agency found acceptable.

The Agency is not able to determine, at this time, if the use of sulfuric acid as
applied to potato vines is eligible for reregistration. The Agency is concerned about the
risk to terrestrial wildlife and is not aware of any acceptable methods to mitigate the
risk. In order to determine its eligibility, the Agency will be assessing the benefits of
sulfuric acid for this use. Once this is done, the Agency will make a finding of whether
this use is eligible for reregistration and whether any further regulatory action is
required.

Even though the use on potato vines is not eliglble at this time, if the registrants
of these sulfuric acid products still wish to support them for reregistration, they must
comply with all appropriate product specific labeling and data requirements including
data or an adequate rationale in support of the 5-day post-harvest re-entry interval.

The Agency made its reregistration eligibility determination based upon the target
data base required for reregistration, the current guidelines for conducting acceptable
studies to generate such data and the data identified in Appendix B. Although the
Agency has found that most uses of mineral acids are eligible for reregistration, it should
be understood that the Agency may take appropriate regulatory action, and/or require the

21
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V. ACTIONS REQUIRED BY REGISTRANTS

This section specifies the data requirements and res~~~-=~ necessary for the
reregistration of both manufacturing-use and end-use products.

A, Manufacturing-Use Products
1. Additional Generic Data Requirements

The generic data base supporting the reregistration of mineral acids for the
above eligible uses has been reviewed and determined to be substantially complete
except for one requirement for sulfuric acid. Registrants of the products which
contain sulfuric acid for use on potato vines are required to provide data or a
rationale for foliar residue dissipation corresponding to series 132-1(a).

. Labeling Requirements for Manufacturing-Use Products

Effluent Discharge Labeling Statements

All manufacturing-use or end-use products that may be contained in an
effluent discharged to the waters of the United States or municipal sewer systems
must bear the following revised effluent discharge labeling statement.

"Do not discharge effluent containing this product into lakes, streams, ponds,
estuaries, oceans or other waters unless in accordance with the requirements of a
National Pollutant Discharge Elimination System (NPDES) permit and the
permitting authority has been notified in writing prior to discharge. Do not
discharge effluent containing this product to sewer systems without previously
notifying the local sewage treatment plant authority. For guidance contact your
State Water Board or Regional Office of the EPA."

All affected products distributed or sold by registrants and distributors
(supplemental registrants) must bear the above labeling by October 1, 1995. All
products distributed or sold by persons other than registrants or supplemental
registrants after October 1, 1997 must bear the correct labeling. Refer to PR
Notice 93-10 or 40 CFR 152.46(a)(1) for additional information.

23
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93-7 and 93-11 are to be on the product label exactly as instructed in those

notices. .

After April 21, 1994, except as otherwise provided in PR Notices 93-7
and 93-11, all products within the scope of those notices must bear WPS PR
Notice complying labeling when they are distributed or sold by the primary
registrant or any supplementally registered distributor.

After October 23, 1995, except as otherwise provided in PR Notices 93-7
and 93-11, all products within the scope of those notices must bear WPS PR
Notice complying labeling when they are distributed or sold by any person.

Effluent Discharge Labeli tatements

Refer to subsection A. above for labeling requirements for effluent
discharge.

C. Existing Stocks

Registrants may generally distribute and sell products bearing old labels/labeling
for 26 months from the date of the issuance of this RED. Persons other than the
registrant may generally distribute or sell such products for 50 months from the date of
the issuance of this RED. However, existing stocks time frames will be established
case-by-case, depending on the number of products involved, the number of label
changes, and other factors. Refer to "Existing Stocks of Pesticide Products; State of

Policy”; Federal Register, Volume 56, No. 123, June 26, 1991. .

The Agency has determined that registrants may distribute and sell mineral acid
products bearing old labels/labeling for 26 months from the date of issuance of this
RED. Persons other than the registrant may distribute or sell such products for 50
months from the date of the issuance of this RED.

25
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Appendix II: Proof of Antimicrobial Use in Meat and Poultry Processing
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Advanced Food Technologies, LL.C

11230 Magnoli 5len
Shreveport, LA 71106

October 12, 2011

Via Federal Express

Antonia Mattia, Ph.D.

Office of Food Additive Safety

Division of Biotechnology and GRAS Notice
Review (HFS-255)

Center for Food Safety and Applied Nutrition

Food and Drug Administration

5100 Paint Branch Parkway

College Park, MD 20740

Re: GRAS Notification for Sulfuric Acid and Sodium Sulfate Blend Used as an Anti-
Microbial in Meat and Poultry Processing

Dear Dr. Mattia:

By this letter, Advanced Food Technologies, LLC (“AFT”) is submitting four copies of a
GRAS Notification for its AFTEC 3000 product which is a blended combination product
containing sulfuric acid and sodium sulfate. AFT has determined that AFTEC 3000 is
generally recognized as safe (“GRAS”) for use as an anti-microbial agent for the treatment of
meat and poultry to reduce levels of micro-organisms (bactericidal) and to prevent microbial
growth (bacteria static). The product is intended for use on the surface of meat or poultry
and can be delivered via spray, wash or dip.

AFTEC 3000 and its proposed uses are exempt from the premarket approval requirements of
the Federal Food, Drug, and Cosmetic Act because AFT has determined through scientific
procedures that such use is GRAS. AFT’s GRAS determination is likewise supported by the
fact that the Food and Drug Administration (“FDA”) has previously affirmed each of the
constituent components (i.e., sulfuric acid and sodium sulfate); various blends containing at
least one of AFTEC 3000’s included constituent components (i.e., sulfuric acid / ammonium
sulfate / copper sulfate blends); and a variety of other acids (i.e., acetic acid, phosphoric acid)
as GRAS.

AFT is including a fourth copy of the submission for FDA to share with the U.S. Department
of Agriculture (“USDA”) since the proposed use occurs within USDA regulated facilities.

DC-9557574 vl
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1 GRAS NOTIFICATION FOR A SULFURIC ACID AND SODIUM SULFATE
BLEND FOR USE AS AN ACIDIFIER OR ANTI-MICROBIAL AGENT FOR
MEAT AND POULTRY

Advanced Food Technologies, LLC (“AFT”’) manufactures a blended product containing sulfuric
acid and sodium sulfate for use as an acidifier or anti-microbial agent for meat or poultry and is
intended to be delivered via spray, wash or dip. The trade name of the product is AFTEC 3000
but it will also be known as AFT Clear 3000 (hereafter, referred to as “AFTEC 3000”).

AFTEC 3000 is intended for use as an acidifier or anti-microbial agent for meat and poultry to
reduce levels of micro-organisms (bactericidal) and to prevent microbial growth (bacteria static).
Chemically equivalent to Sodium Bisulfate in Solution, the product contains both sulfuric acid
and sodium sulfate in blend. The included sodium sulfate, which is a natural conjugate salt of

st uric acid, serves as a buffering agent to the sulfuric acid. Diluted to a targeted pH of 1.0-2.2
for use in the form of a spray, wash or dip; AFTEC 3000 kills microbes via the low pH effect.

AFT’s product is manufactured using food grade raw materials recognized under the Food
Chemical Code (“FCC”) in accordance with the U.S. Food and Drug Administration’s (“FDA”)
current Good Manufacturing Practices (“cGMPs”) by Harcros Chemicals Inc. in Vicksburg,
Mississippi.

Pursuant to the regulatory and scientific procedures set forth in the Proposed Rule “Substances
Generally Recognized as Safe,” 62 Fed. Reg. 18937 (April 17, 1997) (proposed 21 C.F.R. §
170.36) (“GRAS Proposed Rule”), AFT has determined, through scientific procedures, that
AFTEC 3000 is GRAS for use as an antimicrobial agent in levels not to exceed cGMPs and is
therefore exempt from the requirement for premarket approval. General and specific information
identifying and characterizing AFTEC 3000, its applicable conditions for use, and other
supporting information provide the basis for AFT’s GRAS determination.

There are several sulfuric acid blends in use today in meat and poultry plants in the U.S. They
are used for their anti-microbial properties. Examples of such blends include 1) sodium acid
sulfate or sodium bisulfate (used as an acidifier for meat and poultry, and used in bread making);
2) sulfuric acid + ammonium sulfate + copper sulfate (used as an acidifier for poultry scalders,
pickers, NY rinse and post-chill treatment); and 3) sulfuric acid + citric acid + phosphoric acid
(used as a poultry application including on-line reprocessing, chill treatment and post chill
applications). In all of these products, the sulfuric acid is the main active anti-microbial
component. The other components serve simply as buffering agents to allow for the safe
handling of the sulfuric acid.

Likewise, several additional acids are currently used individually or in combination as blends
with meat and poultry in the U.S including among others, acetic acid, phosphoric acid, sulfuric
acid, hydrochloric acid, citric acid, sodium bisulfate (sodium acid sulfate) and hypochlorous acid
(from chlorine + water). These acids are designated as acidifiers or anti-microbial agents, and
are identified in the U.S. Department of Agriculture (“USDA™) Food Safety and Inspection
Service’s (“FSIS”) Directive 7120.1. See “Safe and Suitable Ingredients Used in the Production
of Meat, Poultry, and Egg Products,” FSIS Directive 7120.1, Revision 7 (July 1, 2011).
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1.3 Applicable Conditions of Use

AFTEC 3000 is intended for use as an acidifier or anti-microbial to reduce the level of micro-
organisms (bactericidal) and to prevent microbial growth (bacteria static) on meat and poultry.
It is delivered in the form of a spray, wash, or dip. Equivalent to Sodium Bisulfate in Solution,
AFTEC 3000 contains both sulfuric acid and sodium sulfate, and kills microbes by the low pH
effect. See Growth Factors for Selected Bacteria, Pathogen Modeling Program Online, USDA
Agricultural Research Service (Last accessed on October 11, 2011) (Attachment .

When used as a spray, wash, or dip, the microbial reduction has a temporary effect and the
chemical solution quickly drips off, evaporates, or otherwise leaves no significant chemical
residue and has no lasting technical effect.

1.3.1 Substances Used In

AFTEC 3000 is intended for use directly on meat and poultry surfaces. This includes whole
carcasses, parts, trimmings, organs and cut meats.

1.3.2 Levels of Use

AFTEC 3000 is diluted with water to a pH level that is suitable for the intended purposes stated
above. For proper anti-microbial efficacy this is usually a pH range of 1.0 — 2.0 which amounts
to a 1/25 — 1/500 volumetric dilution of the product with water respectively. The most common
working target is pH 1.5 or a 1/100 dilution. A table comparing pH levels by volumetric dilution
rate and product weight is included below.

Dilution (v/v) pH Wt% AFTEC Wt% H,;SO4 Wt% Na,SO,
1/25 1.0 5.44 2.12 0.27
1/100 1.5 1.38 0.54 0.07
1/500 2.0 0.28 0.11 0.01

1.33 Purposes

AFTEC 3000 is intended for use as an acidifier or anti-microbial to reduce the level of micro-
organisms (bactericidal) and to prevent microbial growth (bacteria static) on meat and poultry.
Examples of proposed applications are described below:

Beef Processing - In the multi-hurdle approach in beef processing, AFTEC 3000 can be used in
several processing steps to reduce microbial contamination, including hide wash, eviscerated
carcass wash, parts wash, on primals and cut meats, and on trimmings prior to grinding.

' Available at http:/pmp.arserrc. gov/PMPOnline/References/GrowthFactors.aspx

3
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Furthermore, FSIS has previously recognized the use of AFTEC 3000 in meats and poultry in
different capacities.? Equivalent to sodium bisulfate, FSIS Directive 7120.1 allows for the
product’s use 1) as a pH control agent and processing aid in water used in meat and poultry
processing at levels “sufficient for purpose;” 2) as a pH control agent in meat and poultry soups
at levels not to exceed 0.8 % of the product formulation; and 3) for addition to sauces used as
separable components in the formulation of various meat products at levels sufficient for such
purposes (citations to GRAS Notice GRN No. 3 included). See FSIS Directive 7120.1. Since
FSIS requires assurances of the GRAS status of an ingredient before accepting the suitability of
the use, the above-listed uses can be considered GRAS.

Based on FDA'’s various GRAS determinations with respect to sulfuric acid, sodium sulfate and
the various blends referenced above; it is appropriate to assume by extension that the FDA also
recognizes the GRAS status of AFTEC 3000 in all foods, including meat and poultry, as a pH
adjuster and processing aid. Furthermore, FSIS has already accepted the GRAS status of these
ingredients in combination as a pH adjuster, and considering that but for notation of the imnact
on microbes, there is no substantive difference in the use and ingredient levels of such pro cts
and AFTEC 3000, it is appropriate to conclude that AFTEC 3000 is equally safe for use as a pH
adjuster and as an antimicrobial agent.

Since the use range, method of application, and targeted products for AFTEC 3000 when used as

an antimicrobial will be the same as the use range, method of application, and targeted products

for AFTEC 3000 when used as a pH adjuster, there are no novel safety issues presented that have

not previously been addressed. Accordingly, AFTEC 3000 is GRAS when used as an ‘
antimicrobial agent in meat and poultry.

When used as an anti-microbial agent, AFTEC also satisfies the regulatory requirements for
being a processing aid under 21 C.F.R. § 101.100(a)(3)(ii)(c). Processing aids are substances
that are added to a food for their technical or functional effect in the processing but are present in
the finished food at insignificant levels and do not have any technical or functional effect in that
food. AFTEC 3000 clearly meets this definition.

2 FSIS confirmed by letter that AFTEC 3000 is the same as sodium bisulfate, and thus, would be
considered to have the same regulatory status as sodium bisulfate. See FSIS Letter to Advanced
Food Technologies, LLC (November 4, 2008) (Attachment 3).

5
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2.0 DETAILED INFORMATION ABOUT THE IDENTITY OF THE NOTIFIED
AFTEC 3000 PRODUCT

2.1 [dentity
AFTEC 3000 is a blend of sulfuric acid and sodium sulfate in purified water.

Sulfuric Acid (CAS #7664-93-9) is commonly used as an aci fier. It is a strong mineral acid
that fully dissociates in water (H;SO4 => 2H" and SO4~). While it therefore could be an ideal
anti-microbial solution, its corrosive nature makes sulfuric acid difficult to handle in its
concentrated form. Even when diluted, sulfuric acid can cause organoleptic damage to treated
meats. However, when blended with its conjugated base salt (any sulfate) or even a weaker
organic acid (like citric acid) the equilibrium solution is significantly less corrosive to skin and
meat tissue.

Sulfuric acid is GRAS and is included by FDA in the regulations. See 21 C.F.R. § 184.1095. As
per the regulations, it meets the specifications for the FCC. It is intended for use as a pH control
agent and as a processing aid. The regulations set maximum use levels for the chemical.

The USDA also recognizes sulfuric acid as an approved single ingredient acidifier and

processing aid at levels sufficient for certain defined purposes when used in accordance with ‘
c¢GMPs. See FSIS Directive 7120.1. FSIS also allows for sulfuric acid to be blended with other

acids or sulfates to create a safer acidifier. Such combinations include:

- Sulfuric acid, ammonium sulfate, copper sulfate, and water for use in poultry processing;

- An aqueous solution of sulfuric acid, citric acid, and phosphoric acid to adjust the pH in
poultry chill water and processing water in meat and poultry plants; and

- An aqueous solution of sodium bisulfate and sulfuric acid as a pH control agent in
poultry processing water to a pH of 1.0-6.0.

See FSIS Directive 7120.1.

Sodium Sulfate (CAS #7757-82-6) serves strictly as a buffering salt for the sulfuric acid in this
case. It has no anti-microbial properties of its own. Sodium sulfate is a salt formed from the
reaction of two GRAS substances (sulfuric acid and sodium hydroxide) and it fully dissociates in
water (Na,SO4 => 2Na* and SO;47). It is GRAS and permitted for use as a direct food additive
under 21 C.F.R. § 172.615 as a masticatory substance, stabilizer, thickener or gelling agent. It is
also listed for use as a secondary direct additive under 21 C.F.R. § 173.310 as a boiler water
additive or processing aid. The desired buffering capability can be achieved at 1:5 — 1:10 ratios
with sulfuric acid (that is 10-20% of the amount of sulfuric acid by weight in the finished blend).

7
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3 MANUFACTURING PROCESS

3.1 Overview

The sulfuric acid and sodium sulfate blend described in this dossier is produced by Harcros
Chemicals Inc. at its Vicksburg, Mississippi facility for AFT in accordance with industry
recognized cGMPs.

Batch sheets are used for the recording of raw material and production information for every
batch produced. Every batch is assigned a unique lot number for identification / traceability
purposes.

The production process uses 98% sulfuric acid that is diluted with water to make a 41% sulfuric
acid solution in a dedicated blend / storage tank. Sodium sulfate (anhydrous) crystals are added
to the tank containing the diluted acid solution while the tank is circulated (pumps are used to
draw the solution from the bottom and re-circulated through the top). The tank in which the
blend is produced is thoroughly mixed and samples are taken for Quality Control (“QC”)
purposes to ensure that product specifications are met. The product is then filtered and
transferred through dedicated pipelines to designated packaging areas for packaging into bulk
(tank trailer), IBC (totes) and drums.

Typical batch amounts for 1,000gals of AFTEC 3000 are below. Note the final water content
comes from the 41% sulfuric acid.

Material Amount in lbs Wt% Wt% in Final Product
41% Sulfuric Acid 10,925 95.0 39.0% sulfuric acid
Sodium Suifate 575 5.0 5.0% sodium sulfate
Water 56.0% water

3.2 Raw Materials

The raw materials used for the blending of the product are suited for the intended use thus
supporting the safety of the finished product. The raw materials meet predefined quality
standards that are controlled by the Quality Assurance Department of AFT (“QA Dept.”) and the
contracted Chemical Blender. The raw materials used for the formulation meet food grade
standards (i.e., FCC standards) and are sourced from NorFalco (98% sulfuric acid) and Saltex
(sodium sulfate, anhydrous). Water used is from the local municipal/city water source.

Raw material lot numbers are recorded for every batch produced and every lot is inspected /
received based on purchase order specifications and certificates of analysis.

9

Page 70 of 415
151




152



ECOLAB 12-04

4 COMPOSITION AND SPECIFICATIONS

4.1 Formulation

The common starting materials for the blended product are sulfuric acid, sodium sulfate and
water. All of the raw materials used are of food grade quality and satisfy FCC standards.

Apart from these materials, the blended product may also contain substances commonly found
and tested for in food grade raw materials. Such substances generally consist of sulfate
impurities of iron and magnesium, and are recognized under FCC specifications and testing
requirements.

42 General Production Controls and Specifications (Good Manufacturing Practices)
42 1. Technical Measures

AFTEC 3000 is prepared, preserved and stored in such a way that contamination is avoided.
This is achieved by dedicated production equipment, piping and tanks; trained production
personnel, documented standard operating procedures; and the preparation and maintenance of
batch records. The product is clearly labeled and stored in dedicated tanks and shipping
containers. Only new drums and totes are used for packaging. Bulk trailer shipments are made
in rubber-lined trailers that undergo food grade washouts, washout certificates are issued before
loading, and such certificates are maintained by the manufacturer.

The manufacturing of product and the cleaning of the equipment are laid down in Quality
Assurance documents and strictly followed by trained personnel.

4.2.2. Control Measures

The raw materials used to produce the product are appropriate for the intended use thus
supporting the safety of the finished product. The raw materials meet predefined quality
standards that are controlled by the AFT’s QA Dept. and the chemical blender. The raw
materials are of food grade quality and comply with FCC specifications.

The finished product is subjected to extensive product and quality controls as outlined in Section
3 above.

11
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from 1.4-2.2 pH. Samples pulled during the tests ranged from 1.5-1.9 pH. See Analysis of On-
Line Reprocessing Results with AFTEC 3000 as an Antimicrobial Agent on Poultry (2010 -
2011) (Attachment 5).

The APC and E. coli count numbers showed 90 and 85 percent statistically significant reductions
from pre-OLR to post-OLR, respectively. Salmonella spp. showed a low positive incidence pre
and post-OLR, so even though there was a 50 percent reduction in positive incidence post-OLR
compared to pre-OLR, the reduction could not be shown to be statistically significant. The study
authors concluded that AFTEC 3000 is an effective antimicrobial agent in the OLR.

Upon completion, the results of the Tyson’s Study were submitted to FSIS in support of a
request to expand the waiver to two additional facilities, which was approved by FSIS. See FSIS
Letter Granting AFT Permission to Conduct Additional In-Plant Trials (March 8, 2011)
(Attachment 6). Based upon its review of the results of the Tyson’s Study, FSIS granted the
waiver request concluding that the data:

... showed that the number of aerobic plate count (APC) bacterial, Escherichia
coli, and Salmonella positive samples was statistically reduced after passage
through the AFTECT 3000 (AFT Clear 3000) OLR system. The data showed that
there was no statistical microbiological difference between carcasses marked
visibly clean and those marked visibly contaminated after decontamination with
the AFTECT 3000 (AFT Clear 3000) OLR treatment.

Under the FSIS granted waiver, AFT was given permission to conduct testing at two additional
facilities. This included a second in-plant trial at Pilgrim’s Pride (establishment # P6638) in
Enterprise, Alabama and a third in-plant trial at Gold’n Plump (establishment # P322) in Cold
Springs, Minnesota. Testing at the two facilities is ongoing and data will be provided to FSIS
upon completion of the studies. While AFT continues to conduct studies to validate the
application methods of AFTEC 3000, initial data indicates that the solution is clearly effective as
an antimicrobial agent in poultry processing.

5.2.2. Secondary Beef Processing Study at Oklahoma State University

The Oklahoma State University (“OSU”) study was conducted in two phases to address blade
tenderized beef contamination issues for the potential to carry surface contamination (i.e., E. coli
0157:H7) into the interior of steak cuts, and whether this presents a potential health risk to
consumers. See Summary and Technical Report of Integral Antimicrobial Solution Application
on the Ross Blender Tenderizer, Phase 1 and Phase 2 Results Report (April 2, 2011) (Attachment
.

Phase 1 determined the effectiveness of AFTEC 3000 at a pH of 1.0 as an antimicrobial on beef
surfaces inoculated with E. coli O157:H7 through quantification of survivors to determine
reduction of initial population on the surface. E. coli O157:H7 colonies were measured at 1
hour, 1 day, 7 days, and 14 days, and the data was plotted on a chart depicting the comparative
difference in amount of pathogens (log reduction (cfu/cm®)) in the treated sample as compared to
the control (rinsed with water). In phase 1, lean beef wafers sprayed with AFTEC were observed

13
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5.4 Residues in the Final Food

AFTEC 3000 has been tested as a spray and as a dip in various meat and poultry plants and in
controlled plant-equivalent laboratory settings at several major universities.

5.4.1. Antimicrobial Beef Study

In a study conducted at Kansas State University (“KSU”), researchers examined whether AFTEC |
3000 has a continuing technical effect after the product is spray-treated and then stored. See

Summary and KSU Study Report on Anti-Microbial Treatment of Beef Trimmings (October 13,

2009) (Attachment 8). The study conducted a sensory evaluation comparing a control to ground

beef manufactured using beef trimmings treated with AFTEC at 10, 20, and 30 second time

intervals in triangle tests using a trained sensory panel. No differences between the treated

samples and the control were reported.

The study also examined the shelf life of treated products. Samples were evaluated daily for
visual color and microbiological testing for total aerobic plate count. No differences in color
stability were observed between treated samples versus the control. No significant differences in
aerobic plate counts were reported between treated and control ground beef samples.

The study report states:

There was no long term residual effect on the color, shelf life, or
microbiological quality of ground beef manufactured from the treated
trimmings versus the control. In addition, no statistical differences in
residual levels of sodium sulfate or sulfuric acid were reported in ground
beef treated with the AFTEC solution versus control samples.

Therefore, any AFTEC 3000 that remains on the product is insignificant, and after the initial
antimicrobial impact during the spray treatment, AFTEC 3000 has no technical or functional
effect in the beef product. Accordingly, this study demonstrated that AFTEC 3000 may properly
be qualified as a processing aid based on the KSU data indicating that only de minimis residues
are found on the final product and that AFTEC 3000 does not have a long-term residual effect on
the color, shelf life, or microbiological quality of ground beef.

5.4.2. Poultry Studies

In support of its initial waiver request referenced above, AFT provided FSIS with a University of
Georgia study that examined the potential chemical residue of AFTEC 3000 as an antimicrobial
spray solution. See Summary of Studies Conducted to Support FSIS Waiver Request, Pages 5-7
(Attachment 4). In that study, 5 control carcasses were sprayed with tap water, and 5 test
samples were sprayed with AFTEC 3000 for 5 seconds and allowed to drip for 2 minutes. The
meat from each part (i.e., skin, fat) was compared (control versus test) for each chemical
component (sulfur or sodium) using statistical analysis of variation or ANOVA. From a review
of the data, it was determined that the study demonstrated no statistical difference between
samples treated with tap water (controls) and samples treated with AFTEC 3000 in a spray

15
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12) I set of plates was incubated at 7°C for 10 days and counted (psychrotrophic plate
counts)

13) Means for each group were graphed and compared using the ANOVA procedure of
SAS

The study data indicates that even though AFTEC 3000 was sprayed onto the carcasses, no
additional reductions in aerobic plate counts (“APC”) or psychrotrophic plate counts (spoilage
bacteria-PPC) were observed when compared to the other groups (except the original control /
untreated group). Moreover, and most importantly, APC and PPC bacteria counts on carcasses
sprayed with AFTEC 3000 and tested immediately, after 24 hours of storage or after 48 hours of
storage, were not significantly different. This means that no residual effect on spoilage bacteria
occurred for carcasses treated with AFTEC 3000 during storage.

Based on the test data obtained, AFTEC 3000 clearly satisfies the regulatory requirements for
being considered a processing aid under 21 C.F.R. § 101.100(a)(3)(i 'c). Despite being sprayed
on beef and poultry for its antimicrobial effects during processing, it is present in the finished
product only at insignificant levels and does not have any technical or functional effect on that
food.

AFT intends to label the AFTEC 3000 product with the following ingredient declaration:
“purified water, sulfuric acid, sodium sulfate.” Since it will be used as a processing aid,
manufacturers using AFTEC 3000 will not be required to include AFTEC 3000 on their labels.
Despite their usage of AFTEC 3000, the finished meat and poultry products will comply with all
applicable FSIS labeling requirements.

17
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6.3 Residual Studies

As an anti-microbial, AFTEC 3000 is intended for use directly on meat and poultry as a spray,
wash, or dip in order to temporarily reduce the level of microbes on a food’s surface. This
includes whole carcasses, parts, trimmings, organs and cut meats. Whether delivered as a spray,
wash, or dip; the microbial reduction is a temporary effect and the chemical solution drips off,
evaporates, or otherwise leaves no significant chemical residue and has no lasting technical
effect.

During the Kansas State University study referenced above, AFTEC 3000 was applied as an anti-
microbial wash to beef trimmings prior to grinding. The study demonstrated significant
microbial reduction without any chemical residues or lasting technical effects. See Attachment
7. Specifically, the report states:

There was no long term residual effect on the color, shelf life, or
microbiological quality of ground beef manufactured from the treated
trimmings versus the control. In addition, no statistical differences in
residual levels of sodium sulfate or sulfuric acid were reported in ground
beef treated with the AFTEC solution versus control samples.

Likewise, the numerous studies on poultry conducted by Dr. Scott Russell at the University of
Georgia produced similar results. (Attachment 4). In those studies, significant microbial
reductions were achieved with no chemical residue remaining on the skin, fat, or meat of the
chicken carcasses treated with AFT’s AFTEC 3000 product. Also, no lasting technical effects
were measured or observed.

When used as an anti-microbial agent, AFTEC 3000 satisfies the regulatory requirements for a
processing aid as defined under 21 C.F.R. § 101.100(a)(3)(ii)(c). The regulations define
processing aids as substances that are added to a food for their technical or functional effect in
the processing but are present in the finished food at insignificant levels and do not have any
technical or functional effect in that food.

Therefore, when used as an anti-microbial agent, foods treated with an AFTEC 3000 spray,
wash, or dip would have insignificant levels of the product or its components in the final food.
These levels, if any, would be far less than those levels already generally recognized as safe in
foods for the components sulfuric acid, sodium sulfate, and sodium bisulfate. Thus, it can be
concluded that there are no novel safety issues presented and no risk to the population
consuming food that has been treated with AFTEC 3000. Accordingly, AFTEC 3000 should be
recognized as GRAS when used as an antimicrobial agent in meat and poultry processing.

19
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c. NR denotes that no reported value could be found, but for most vegetative cells, an a,, of >0.95 would

be expected.

Values taken from:

ICMSF(1996) Microorganisms in Foods 5: Characteristics of Microbial Pathogens, Roberts, T. A., Baird-
Parker, A. C. and Tompkin, R. B. (eds.), Blackie Academic & Professional, London [ISBN 0 412 47350 X}

Microbial Survival in the Environment, E. Mitscherlich and E.H. Marth (eds.), Springer-Verlag, Berin and
Heldelberg, 1984. [ISBN 3-540-13726-2 Springer-Verlag, Berlin, New York, Tokyo] [ISBN 0-387-13726-2
Springer-Verlag, Heldelberg, Berlin, Tokyo].
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%
DEPARTMENT OF HEALTH & HUMAN SERVICES

Public Health Service

Food and Drug Administration
College Park, MD 20740

July 1, 2009

Stephen Mixon

Director of Operations

Advanced Food Technologies, LLC
3614 Windhill Ln.

Montgomery, TX 77356

Dear Mr. Mixon:

This responds to your inquiry dated May12, 2009, requesting information on the regulatory status
of your product (Trade name: AFTEC 3000) for use as a pH control agent or processing aid in
water used on poultry, red meat and seafood processing. Specifically, you provided the
information on the chemical composition, proposed applications, and use levels for your product.

In general, FDA does not "certify" products or packaging for use in contact with food. Instead the
agency authorizes the use of specific chemicals in the production of such food-contact articles or
products. FDA's primary method for authorizing such uses is the food contact notification (FCN)
process. Please note, however, that only the listed manufacturer/supplier and their customers are
authorized to market the product of an effective FCN. Previously, FDA published regulations for
such uses in Parts 174 to 189 of Title 21 of the U.S. Code of Federal Regulations (CFR). These
regulations prescribe safe conditions of use for components of food contact materials. Therefore,
in order to market your product(s) in the U.S., all the chemical components would have to be
authorized for their intended use or we would suggest that you should submit a food contact
notification following FDA's current guidelines for the preparation and submission of a food
contact notification which may be accessed on the internet at:
http://www.cfsan.fda.gov/~Ird/foodadd.html.-

FDA recognizes that opinion letters from the agency can serve as a valuable tool of assurance for
consumers and for this reason we are available to assist the manufacturer in producing compliant
products by providing interpretations of food additive regulations or policy. Moreover, it is the
manufacturer’s responsibility to ensure that their products comply with all appropriate regulations
whenever the products enter into interstate commerce in the U.S.

By way of background, when reviewing a product to determine compliance in the 21CFR, you
should consider each regulation to be composed of three parts: the identity of the substance,
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DEPARTMENT OF HEALTH & HUMAN SERVICES

Public Health Service

Food and Drug Administration
College Park, MD 20740

August 30", 2011

Stephen Mixon

Director of Operations

Advanced Food Technologies, LLC
3614 Windhill Ln.

Montgomery, TX 77356

Dear Mr. Mixon:

This is to clarify our response of June 24, 2009 to your inquiry dated May12, 2009, requesting
information on the regulatory status of your product (Trade name: AFTEC 3000) for use as a pH
control agent or processing aid in water used on poultry, red meat and seafood processing.
Specifically, you provided the information on the chemical composition, proposed applications,
and use levels for your product,

In general, FDA does not "certify" products or packaging for use in contact with food. Instead the
agency authorizes the use of specific chemicals in the production of such food-contact articles or
products. FDA's primary method for authorizing such uses is the food contact notification (FCN)
process. Please note, however, that only the listed manufacturer/supplier and their customers are
authorized to market the product of an effective FCN. Previousty, FDA published regulations for
such uses in Parts 174 to 189 of Title 21 of the U.S. Code of Federal Regulations (CFR). These
regulations prescribe safe conditions of use for components of food contact materials. Therefore,
in order to market your product(s) in the U.S,, all the chemical components would have to be
authorized for their intended use or we would suggest that you should submit a food contact
notification following FDA's current guidelines for the preparation and submission of a food
contact notification which may be accessed on the internet at:

http://www.ctsan.fda. gov/~Ird/foodadd.html.

FDA recognizes that opinion letters from the agency can serve as a valuable tool of assurance for
consumers and for this reason we are available to assist the manufacturer in producing compliant
products by providing interpretations of tood additive regulations or policy. Moreover, it is the
manufacturer’s responsibility to ensure that their products comply with all appropriate regulations
whenever the products enter into interstate commerce in the U.S.
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' ( DEPARTMENT OF HEALTH & HUMAN SERVICES

Public Health Service

Food and Drug Administration
College Park, MD 20740

August 30, 2011

Correction Letter

Stephen Mixon

Director of Operations

Advanced Food Technologies, LLC
3614 Windhill Ln,

Montgomery, TX 77356

Dear Mr. Mixon:

This letter is to correct a statermnent provided in our previous opinion letter. The response letter
dated June 24, 2009 provided information that was in error. Specifically, the letter provided
incorrect information when it cited the following statement: “Sodium sulfate (Anhydrous) (CAS
Reg. No 7757-82-6) is listed under §186.1797 as permitted for use as an antimicrobial agent.”

Please note that sodium sulfate (Anhydrous), listed under 21 CFR §186.1797, as permitted for use
as a constituent of paper and paperboard and cotton and cotton fabric, only and not for use as an
antimicrobial agent. I apologize for any inconvenience that this incorrect advice may have caused.
I will also send you a revised response letter for your files.

If you have any further questions concerning this matter, please do not hesitate to contact us.

Sincerely,

Vivian Gilliam
Division of Food Contact Notifications, HFS-275
Office of Food Additive Safety
Center for Food Safety
And Applied Nutrition
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422, United States Food Washington, D.C.
@ Department of -ndu-mm 20250 ‘

Mr. Dennis Smithyman

President

Advanced Food Techpologies, LLC NOV 0 4 2008
11230 Magnolia Glen

Shreveport, LA 71106

Dear Mr. Smithyman:

This is in response to your October 30, 2008 email (Log number 08-NT-0387-N-A)
requesting a letter from the Food Safety and Inspection Service (FSIS) stating that AFT
Clear 3000 is the same as sodium bisulfate and under FSIS Directive 7'120.1, “Safe and
Suitable Ingredients Used in the Production of Meat and Poultry Products™ can be used as
an acidifier in meat and poultry plants,

After reviewing your submitted information, FSIS has determined thai AFT Clear 3000 is
considered the same as sodium acid sulfate (SAS) or sodium bisulfate and, thus, would
not be considered new technology. SAS or sodium bisulfate is already permitted by FSIS
to be used as a pH contro) agent (acidifier) in water used in meat and poultry processing
sufficient for the purpose.

This letter should not be considered as validation that your process will be effective in
any particular FSIS establishment. Your technology, as described in ysur notification, .
will need to be factored into an establishment’s hazard analysis and, i’ appropriate,

incorporated into its HACCP Plan or SSOP, or other prerequisite program, validated for

its application, and verified on an ongoing basis for its effectiveness. 1f the establishment

does not address the effects of using your technology in its hazard amalysis, FSIS would

be unable to determine that the product processed using your technology is safe,

including microbiologically, not adulterated; and therefore, the product would not be

cligible to bear the mark of inspection.

If you have any questions, please contact Dr. David Zeitz at (202)690-3556 or
david zeitz@fsis. usda.gov.

Sincerely,

Dr. John Hicks, Director
Risk and Innovations Management Division »-
Office of Policy and Program Development

VRIS FORM 2630-9 (&/08) EQUAL OPPORTUNITY IN EMPLCIYMENT AND SERVIGES
http://webmail.aol.com/39598/aol/en-us/Mail/PrintMessage.aspx 11/4/2008
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Study title: Background Studies to support request for an in-plant trial of AFTEC 3000 for use
in on-line reprocessing of poultry (Log#10-ING-0498-N-A)

Conducted by: Scott M Russell, Ph.D., Professor, Dept. of Poultry Science, University of
Georgia

Study dates: March 15, 2010

Objective: to evaluate the efficacy of application of AFTEC 3000 as a means of reducing
pathogenic and indicator populations of bacteria on ready-to-cook carcasses. Also, evaluate
effect on shelf life, color, and residues.

Methodology: A total of 7 anti-microbial studies (Section IV) were conducted overa 1 year
time frame on chicken carcasses. Studies 1 & 3 were in-plant post-chill spray cabinets; study 4
was a lab study for a post-chill dip, while study 2 was an in-plant post-chill dip; Studies 5, 6, and
7 were in-plant pre-chill spray cabinets or dips. All of the tests were conducted with AFTEC
3000 diluted to a pH range between 1.4 and 2.0.

The residual studies (Section I1I) addressed both chemical residues and evaluation of the ability
of AFTEC 3000 to have a residual impact on aerobic plate counts or psychrotrophic plate counts
(spoilage bacteria) after treatment and storage of poultry. The chemical residual study compared
5 treated and 5 control carcasses. The skin, meat, and fat of of each carcass was aseptically
excised and analyzed for component levels of sulfuric acid and sodium sulfate. A total of 80
carcasses were used for various treatments and controls to determine the effect on
psychrotrophic plate counts (PPC) immediately after treatment and after storage for 24 or 48
hours.

Results and discussion: Across the 7 anti-microbial studies, AFTEC 3000 consistently
validated statistically significant reductions in overall microbial levels and Salmonella spp.
Whether as a spray or a dip, AFTEC 3000 usually achieved a greater than 1 log reduction in
generic E.coli CFU/ml and a measurable percent reduction in Salmonella incidence if sufficient
Salmonella were present pre-treatment in the plant.

In the chemical residue study, 5 carcasses were sprayed with AFTEC 3000 for 5 seconds and
allowed to drip for 2 minutes. 5 untreated carcasses were used for control. The means for each
part (skin, fat, or meat) were compared (control versus test) for each chemical component (sulfur
or sodium) using ANOVA. The study demonstrated no statistical difference between samples
treated with tap water (controls) or samples treated with AFTEC 3000 in a spray solution.

In the study on the impact of AFTEC 3000 on psychrotrophic plate counts (spoilage bacteria),
there was no residual effect on spoilage bacteria compared with normal water sprays or dips used
in the plant after treatment and storage.
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forms of chlorine [8]. In addition, chlorine is coming under increasing scrutiny by
European countries and Canada because of the formation of carcinogenic
trihalomethane compounds. Hydrogen peroxide has been shown to be effective for
eliminating total aerobic bacteria (95-99.5% reduction using 6,600 ppm or higher)
and E. coli (97 - 99.9% reduction using 5,300 ppm or higher); however, the
concentrations required to successfully eliminate these bacterial populations caused
the carcasses to become bleached and bloated as the catalase in the blood of the
chicken reacted with the H202 [4]. Ozone has been used successfully to eliminate
99% of the bacteria washed off of carcasses into chiller water as a means of
controlling cross-contamination [9].

Numerous trials have indicated that organic acids, such as lactic and acetic
acid, can be used in a variety of ways to either decrease or eliminate salmonellae
from the carcass and extend shelf-life of processed broilers [10]. However, some
chemicals at high concentrations may produce undesirable organoleptic
characteristics. Dickens and Whittemore {11] reported that Enterobacteriaceae
counts on broiler carcasses were reduced by 0.50, 0.71, and 1.4 logio when using
0.6% acetic acid (AA), air agitation and 0.6% acetic acid (AGAA), or a paddle chiller
with 0.6% acetic acid (PAA), respectively. Salmonella prevalence on inoculated
carcasses after treatment were 87% for control carcasses, 80% (AA), 53% (AGAA),
and 6.7% for the (PAA) treatments [11)].

Trisodium phosphate has become popular as a solution approved by USDA-
FSIS for disinfecting carcasses as an automated reprocessing method. Lillard [12] ‘
evaluated trisodium phosphate for eliminating Salmonella from broiler carcasses.

The author reported that salmonellae levels were reduced by 2 logio colony forming

units (CFU)/mL rinse. However, use of high levels of phosphates (10%) to wash

chickens during processing creates an enormous amount of phosphorous in the

waste-stream that must be eliminated prior to release to the environment.

The scalder is the first common bath during poultry processing. As such, it
represents the first location where pathogenic bacteria from one carcass may wash
off and contaminate many other carcasses. This is of concern because of the USDA
HACCP/Pathogen Reduction Final Rule [13] which uses Salmonella prevalence as a
regulatory criterion, as opposed to the number of Salmonella cells per carcass.
Therefore, any operation that presents an opportunity for one Salmonella positive
carcass to cause many other Salmonella negative carcasses to become positive is of
great concern to the industry. A major problem exists in that the chemicals listed
above are not used in the scalder because they are inappropriate for use in high
temperature, high organic load situations.

AFTEC 3000 (AFT Clear 3000) has been a USDA-FSIS approved acidifier since
November 2008. This product has been tested and used in numerous poultry plants
over the past year in scalders, pre- and post-evis sprays, pre- and post-chill dips and
sprays and is used to acidify chillers.

4
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The raw data results in parts per million
in Table 1 below.

AFT 3000 Residual Data

Item

Skin
Skin
Skin
Skin
Skin

Fat
Fat
Fat
Fat
Fat

Meat
Meat
Meat
Meat
Meat

Item

Skin
Skin
Skin
Skin
Skin

Fat
Fat
Fat
Fat
Fat

Meat
Meat
Meat
Meat
Meat

Compound

Sulfur
Sulfur
Sulfur
Sulfur
Sulfur

Sulfur
Sulfur
Sulfur
Sulfur
Sulfur

Sulifur
Sulfur
Sulfur
Sulifur
Sulfur

Compound

Sodium
Sodium
Sodium
Sodium
Sodium

Sodium
Sodium
Sodium
Sodium
Sodium

Sodium
Sodium
Sodium
Sodium
Sodium

Number

nH WN = NbHWN =

N HWN =

Number

UiHWN = nhwWwNPR

N HWNPE
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)pm) of the residual studies are presented

6

Control

12.4
4.3
6.42
11.3
6.95
8.274
6.41
11.8
10.5
9.57
9.27
9.51
24.9
30.7
16.3
19.3
29.9
24.22

Control

155
98.6
82.4

115

102

110.6
112.4

109
80.1
88.9
84.7

95.02

306

378

360

341

303

337.6
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Treated

7.58
8.29
11.2
14.2
10.4
10.334
111
125
11
14.2
11
11.96
28.9
20.6
24.8
26.7
21.8
24.56

Treated

207
94.3
202
207
137
169.46
112.1
123.4
115
91.1
121.8
-112.68
242
254
397
361
260
302.8

P Value

0.3173

0.0549

0.9187

0.0538

0.0785

0.3493
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e Study 4 was a lab study simulating a post-chill dip using inoculated
Salmonella carcasses. A total of 30 carcasses were used in this study.

e Study 5 was an in-plant study of a commercial installation of AFTEC 3000 as
an intervention placed between the OLR and the chiller in a poultry plant
that was struggling in a USDA set. The interver+~~ was a spray/dip
combination.

e Study 6 was the same Study 5 plant after the USDA set. A new post-chiller
finishing chiller was installed with AFTEC as the anti-microbial dip. The
post-OLR/pre-chill dip tank was shortened and the spray cabinets removed.

e Study 7 was an in-plant comparison of AFTEC 3000 in spray cabinets at the
New York Rinse (NYR) and pre-OLR.

Studies 1-3 are analyzed and summarized as a group (early studies). Studies 4-7 are
each analyzed and discussed separately.

Study 1: Evaluation of AFTEC 3000
Approach:

1) In Plant 1, ten carcasses within a given flock, were removed from the line just
after chilling using sterile gloves, sprayed with tap water using a hand-held sprayer,
and these carcasses were termed Post-Chill Controls (PCC). Ten carcasses were
allowed to traverse through a post-chill spray system, and collected from the line
using sterile gloves. These carcasses were termed Post-chill AFTEC 3000 spray
(PTC).

2) After allowing the carcasses to drip thoroughly, all carcasses were individually
bagged in sterile polyethylene bags and rinsed using 400 ml of sterile Butterfield’s
phosphate buffer containing neutralizing buffer (Neutralizing Buffer - Formula per
one liter of distilled water 0.0425g KH2PO4, 0.16g Na25203, 5.0g aryl sulfonate
complex pH adjusted to 7.2 + 0.2 at 25°C). This rinsate neutralized any residual
AFTEC 3000 that may be rinsed from the carcass. The rinsates were encoded using a
4 digit number (to prevent identification by Silliker Laboratory employees and the
introduction of bias) and sent on blue ice in a cooler using FedEx to Silliker
Laboratories for evaluation for APC, E. coli counts, and Salmonella prevalence.

3) This procedure was conducted 4 times on 4 separate days such that 40 carcasses
were collected before and after post-chill spraying for a total of 80 carcasses.

4) The post-chill spray consisted of tap water dosed with AFTEC 3000 to a target pH
level of 1.5 + 0.2.

5) Microbiological tests conducted included aerobic plate counts (APC), Escherichia
coli (E. coli) counts, and Salmonella prevalence tests (% positive).

10
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complex pH adjusted to 7.2 + 0.2 at 25°C). This rinsate neutralized any residual
AFTEC 3000 that may be rinsed from the carcass. The rinsates were encoded using a
4 digit number (to prevent identification by Silliker Laboratory employees and the
introduction of bias) and sent on blue ice in a cooler using FedEx to Silliker
Laboratories for evaluation for APC, E. coli counts, and Salmonella prevalence.

3) This procedure was conducted 1 time such that 10 carcasses were be collected
before and after post-chill spraying for a total of 20 carcasses.

4) The post-chill spray consisted of tap water dosed with AFTEC 3000 to a target
pHlevel of 1.5 + 0.2.

5) Microbiological tests conducted included aerobic plate counts (APC), Escherichia
coli (E. coli) counts, and Salmonella prevalence tests (% positive).

6) Encoded microbiological results were received from Silliker labs and submitted
to the Department of Statistics at The University of Georgia for analysis.

Description of the experimental design, including the methods for control of
bias:

All carcasses were selected from the line or after the post-chill dip using a pick
one, count five and select the sixth carcass method to avoid bias. All carcass rinses were
encoded using 4 digit number so that the laboratory technicians and statistician were not
aware of which treatment corresponded to each sample.

Test method references:

Aerobic Plate Counts (APC) were determined using The Official Methods of
Analysis of the AOAC, Method 990.12, and reported in colony forming units (CFU).
E. coli - E. coli were conducted using The Official Methods of Analysis of the AOAC,
Method No. 998.08, and reported in colony forming units (CFU).

Salmonella - Salmonella were tested using The Official Methods of Analysis of the
AOAC, Method No. 2000.07, and reported as either positive or negative.

Statistical methods:

Statistical evaluation was conducted by the Statistical Consulting Group in
the Department of Statistics at the University of Georgia. Treatment effects were
determined using t-tests and the Statistical Analytical Software (SAS) program for
APC and E. coli counts. For Salmonella prevalence, logistical regression or Fisher's
exact test was conducted using SAS.

Results and Discusson:

Results for Studies 1, 2, and 3 are presented in Tables 2, 3, and 4,
respectively.

12
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Table 4: Study 3 Effect of AFTEC 3000 used in a post-chill spray application on
aerobic plate counts (APC), E. coli counts (E. coli), and Salmonella prevalence on
broiler chicken carcasses in a commercial processing facility.

Treatment | Rep | APC | P value E. Pvalue | Salmonella P
coli value
Post-Chill 1 211 0.74 20
Post-Chill 1 {0.71| 0.0004 [0.03} 0.0185 10 <0.05
Spray
N 10 10 10

The results in Study 1 (Table 2) demonstrate that AFTEC 3000 was effective
for significantly reducing APC, E. coli, and Salmonella prevalence in all 4 repetitions
except for E. coli in Rep 4. This is because the levels of E. coli on Post-Chill control
samples were extremely low at 0.03 logio cfu/ml. With controls being this low, it is
impossible to show a reduction in E. coli. The Salmonella prevalence in Reps 2 and 4 ‘
was also not reduced by AFTEC 3000 because there were no Salmonella detected on |
the controls in these Reps. The results for Study 2 (Table 3) indicate that APC was . ‘

|
|

significantly reduced on poultry carcasses dipped in AFTEC 3000 for 20-30 seconds.
Study 3 (Table 4) clearly demonstrated that AFTEC 3000 was effective for
significantly reducing APC, E. coli, and Salmonella prevalence on chicken carcasses
sprayed in a post-chill spray application on-line in a commercial processing plant.
These data from Studies 1-3 demonstrate that AFTEC 3000 is an effective

antimicrobial for use in poultry processing, whether used in a post-chill spray or dip
application.

Study 4: Evaluation of AFTEC 3000 for reducing Salmonella on broiler chicken
carcasses

A research study was conducted to determine the effect of Sulfuric Acid and
Sodium Sulfate (AFTEC 3000) on Salmonella firmly attached to the surface of broiler
chicken carcasses from a commercial processing facility.

Procedure:

1) Thirty eviscerated ready-to-cook chicken carcasses were collected just prior to
the online reprocessing system in a large poultry processing facility.

2) The carcasses were transported to the Poultry Research Center at The University
of Georgia for analysis.

14
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Figure 3

The effect of dipping broiler carcasses in water or AFTEC
3000 on Salmonella Typhimurium counts

Log,o CFU/mL of rinse

Control No Dip Control Water Dipped AFTEC 3000 Dipped

Study 5: Evaluation of AFTEC 3000 as a Pre-Chill dip followed by a Pre-Chill
spray

A research study was conducted to determine if a sulfuric acid, sodium
sulfate blended product (AFTEC 3000) was effective as an antimicrobial treatment
when used prior to the chiller system at a pH of 2, when used as a pre-chill dip
followed by a pre-chill flood. Total contact time of the treatment on the carcasses
before entering the chiller was 45 seconds to one minute. This Facility was iha
USDA “A” set with 38 samples of 51 total and 8 positive results. For the first 38
samples the facility was using an approved anti-microbial as its OLR, Pre-Chill dip,
Pre-Chill spray and in the chiller. It was felt that something should be done to assure
that 13 positive of the 51 were not reached. The plant replaced the previous anti-
microbial in the Pre-Chill dip system and the subsequent Pre-chill cabinet that
flooded carcasses with AFTEC 3000.

Experimental Design: Carcasses were sampled at three locations, Post-OLR but
prior to the Pre-Chill dip, before the chiller after the Pre-Chill spray, and after the
chiller, (Post-Chill). Carcasses were rinsed using the whole carcass rinse technique
(400 mL buffered peptone water) as per USDA-FSIS protocol. Ten carcasses were
sampled daily at each location for six days, (3 locations x 10 carcasses x 6 days = 180
total samples). Rinses were evaluated for APC counts and Salmonella spp. Presence

16
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USDA were found to be positive for Salmonella spp. Another observation was that no
product defects occurred.

Study 6: Effect of AFTEC 3000 on Aerobic Plate Counts and Salmonella spp.
prevalence on chicken carcasses treated during Pre-Chill, Chilling, and in the
Finishing Chiller.

A study was conducted to evaluate the effect of AFTEC 3000 on Aerobic Plate
Counts at 5 locations and Salmonella spp. percentages at 2 locations after
evisceration in a poultry processing facility where the Pre-Chill Dip, the Chiller and
the Finishing Chiller were acidified.

This Study VI was conducted in the same plant as Study V after the USDA-FSIS
had taken their sample set for Salmonella. A new post-chiller finishing chiller
(Morris) was installed with AFTEC as the anti-microbial dip. The post-OLR/pre-chill
dip tank was shortened and the spray cabinets removed. A commercial chiller
management system (Hope Technical) was installed to manage chlorine dosage and
the use of AFTEC acid to targeted pH and ORP settings.

Experimental Design: Carcasses were sampled at five )cations:1) Pre-OLR; 2)
Post-OLR but prior to the AFTEC Pre-Chill dip; 3) after the AFTEC dip at pH 2.0 and
before the chiller; 4) after the chiller, but before the finishing chiller (labelled Post-
Chill); and 5) after the AFTEC treated finishing chiller (pH of 1.7-1.8) labelled as
Post Finish. Carcasses were rinsed using the whole carcass rinse technique (400 mL
buffered peptone water) as per USDA-FSIS protocol. Ten carcasses were sampled at
each location for one production day, (5 locations x 10 carcasses x 1 day = 50 total
samples). Rinses were evaluated for APC counts and Salmonella spp. presence or
absence. Samples were pulled simultaneously at thePre-OLR, Post-OLR and Pre-Chill
sites; however the Post-Chill and Post-Finish carcasses were taken after a 100
minute time lapse from the time the Pre-Chill sampling began so as to allow the
sampling of the relatively same lot of carcasses that were sampled pre-chill.

Statistical Analysis: Count data were analyzed by analysis of variance, (ANOVA)
using the proc GLM procedure of SAS statistical software. Prior to analyses counts
were logio transformed so that the data met the underlying assumption of the
ANOVA. When differences among means were detected, means were separated
using Duncan’s multiple range test. Since a zero dilution was used for some
locations, when zero colony forming units were found a value of 0.1 replaced >1 for
purposes of analyses. Since only one sample was detected positive for Salmonella
spp. at the Pre-OLR location, no statistical analysis was performed on Salmonella
spp. results (Figure 4).

Results: Aerobic Plate Counts (APC) were steadily decreased along the process from
Pre-OLR to Post-Finishing Chiller (Figure 5). The OLR itself did not show a
significant decrease, but with a larger sample size the decrease seen across the OLR
would have most likely been significant. Pre-Chill carcasses had significantly lower
counts than Pre-OLR carcasses though not different from Pre-Dip counts, again

18
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Pre-Dip Control
Pre-Dip Control
Pre-Dip Control
Pre-Dip Control
Pre-Dip Control
Pre-Dip Control
Pre-Dip Control
Pre-Dip Control
Pre-Dip Control
Pre-Dip Control
Pre-Dip Control
Pre-Dip Control
Pre-Dip Control
Pre-Dip Control
Pre-Dip Control

Post-Dip Treated
Post-Dip Treated
Post-Dip Treated
Post-Dip Treated
Post-Dip Treated
Post-Dip Treated
Post-Dip Treated
Post-Dip Treated
Post-Dip Treated
Post-Dip Treated
Post-Dip Treated
Post-Dip Treated
Post-Dip Treated
Post-Dip Treated
Post-Dip Treated
Post-Dip Treated
Post-Dip Treated
Post-Dip Treated
Post-Dip Treated
Post-Dip Treated
Post-Dip Treated
Post-Dip Treated
Post-Dip Treated
Post-Dip Treated
Post-Dip Treated
Post-Dip Treated
Post-Dip Treated
Post-Dip Treated
Post-Dip Treated
Post-Dip Treated
Post-Dip Treated
Post-Dip Treated

2800 35
41000 46
12700 41
1790 3.3
2100 3.3
3900 3.6
990 3.0
4900 37
2700 34
5000 3.7
4200 3.6
4100 3.6
1510 32
6500 3.8
10000 40
AVG. = 3.7
175 22
71 19
217 23
97 20
75 1.9
1210 3.1
35 15
78 19
67 1.8
178 23
480 27
4 0.6
182 23
180 23
1450 3.2
1770 3.2
10800 4.0
520 27
960 3.0
540 27
250 24
122 2.1
330 25
3300 3.5
164 22
1060 3.0
270 24
39000 Est. 46
370 26
500 27
260 24
171 22
28
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Positive
Positive
Positive
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Positive
Negative
Negative
Negative
15/60 = 25.0%

Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
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Post-Chill 13 11 Positive
Post-Chill 2 0.3 Negative
Post-Chill 1 0.0 Negative
Post-Chill 7 0.8 Negative
Post-Chil 15 1.2 Negative
Post-Chill 87 1.9 Negative
Post-Chili 106 2.0 Negative
Post-Chiil <1 0.0 Negative
Post-Chili 34 15 Negative
Post-Chill 123 21 Negative
Post-Chill 95 2.0 Negative
Post-Chil 28 14 Negative
Post-Chill 460 27 Negative
Past-Chill 45 1.7 Negative
Post-Chill 66 1.8 Negative
Post-Chill 210 23 Negative
Post-Chill 460 27 Negative
Past-Chill 81 1.9 Negative
Past-Chill 420 2.6 Negative
Post-Chill 49 17 Negative
Post-Chiil 29 15 Negative
Post-Chill 250 24 Negative
Post-Chill 32 15 Negative
Post-Chill 79 19 Negative
Post-Chili 96 2.0 Negative
Post-Chill 38 1.6 Negative
Post-Chili 26 14 Negative
Post-Chill 37 1.6 Negative
Post-Chill 950 3.0 Negative
Post-Chill 46 1.7 Negative
Post-Chill 75 19 Negative
Post-Chill 19 1.3 Negative
Post-Chill 182 23 Negative
Post-Chill 290 25 Negative
Post-Chiil 47 1.7 Negative
Post-Chill 4 0.6 Negative
Post-Chiil 290 25 Negative
Post-Chiil 33 15 Negative
Post-Chili 47 1.7 Negative
Post-Chill 530 27 Negative
Post-Chill 18 13 Negative
AVG. = 1.6 2/60 = 3.3%
30
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V1. Applicable prior approvals

Unitad States Foouw Washington, D.C.
Departmant of and 20250
Agricuiture Service .

President

Advanced Food Technologies, LLC NOV 0 4 2008

11230 Magnuolia Glea
Shreveport, LA 71106

Dear Mr. Smithyman;

This is in response to your October 30, 2008 email (Log number 08-NT-0387-N-A)
requesting a letter from the Food Safety and Inspection Service (FSIS) stating that AFT
Clear 3000 is the same as sodium bisulfate and under FSIS Directive ©'120.1, “Safe and
Suitabls Ingredients Used in the Production of Meat and Poultry Products” can be used as
an acidifier in meat and poultry plants.

After reviewing your submitted information, FSIS has determined tha: AFT Clear 3000 is
considered the same as sodium acid sulfate (SAS) ot s~~~ bi~**~¢ and, thus, would
not be considered new technology. SAS or sodium bis—..... 3 .. __ly pormitted by FSIS
o be used as a pH control agent (acidifier) in water used in meat and poultry processing
sufficient for the purpose.

This letter should not be considered as validation that your process will be effective in

any particular FSIS establishment. Your technology, as described in your notification,

will need to be factored into ap establishment's hazard analysis and, if"appropriste,

incorporated into its HACCP Plan or SSOP, or other prerequisite program, validated for .
its application, and verified on an ongoing basis for its effectiveness. 1f the establishment

does not address the effects of using your technology in its hazard analysis, FSIS would

be unable to determine that the product processed using your technology is safe,

including microbiologically, not adulterated; and therefore, the produxt would not be

cligible to bear the mark of inspection.

If you have any questions, please contact Dr. David Zeitz at (202)690-3556 or
iavid Zoitz@fsi ia.gov.

Dr. John Hicks, Director

Risk and Innovations Managemant Divisidn -
Office of Policy and Program Development

PRI FORM 2030-0 (M98) EOLAL OPPORTUMITY IN EMPLOYMENT AND SERVICEZ
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9. Sheldon, B. W., and A. L. Brown, 1986. Efficacy of ozone as a disinfectant

for poultry carcasses and chill water. ]. Food Science 51:305-309.

10. Izat, A. L., M. Colberg, M. H. Adams, M. A. Reiber, and P. W. Waldroup,
1989. Production an: rocessing studies to reduce the incidence of salmonellae on

commercial broilers. J. Food Prot. 52:670-673.

11. Dickens, ]. A., and A. D. Whittemore, 1995. The effects of extended
chilling times with acetic acid on the temperature and microbiological quality of

processed poultry carcasses. Poultry Sci. 74:1044-1048.

12. Lillard, H. S., 1994. Effect of trisodium phosphate on salmonellae

attached to chicken skin. ]. Food Prot. 57:465-469.

13. United States Department of Agriculture, Federal Register, 1996. 9
CFR Part 304 et al.,, Pathogen Reduction; Hazard Analysis and Critical Control Point

(HACCP) Systems; Final Rule. Vol. 61, Number 144, pp. 38846-38848.

14. Cousin, M. A, ]. M. Jay, and P. C. Vasavada, 1992. Psychrotrophic
microorganisms. in: Compendium of Methods for the Microbiological Examination
of Foods. C. Vanderzant and D. F. Splittstoesser, ed. American Public Health

Association, Washington, D. C. pp. 156-157.
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2. When tap water was used, do you know what antimicrobials were in the

tap water and at what levels?

No specifics tests were conducted. All the plants were in districts where the city
water is chlorinated. No tests were conducted in plants where the local water
district uses mainly ammonia or chloramines. However, no difficulties would be
expected from a chemical interaction standpoint.

3. This mirrors question 1 above. In Study 2 why were only 20 total
carcasses selected and why was only APC's tested?

As mentioned above, Study 2 was a short APC test for a finishing chiller in a plant in
GA that was switching to AFTEC 3000 from ~~~ of the hydrochloric acid blends
(FreshFx). The plant only requested an APC test to prove reductions across the
finishing chiller. As this plant already had low salmonella incidence post-finishing
chiller, the subsequent salmonella inoculation study (Study 4) was conducted at
UGA labs on their behalf.

4. Were controls and AFTEC testing done with both the NYR cabinet and
pre-OLR cabinet running at the same time? If both were used at the same
time during testing, it appears that the APC’s and E. coli counts went up
after the NYR cabinet and before the pre-OLR cabinet (Table 7).

No. Both cabinets were OFF for the Control samples. Thus, there was a greater than
1 log reduction in APC’s across the treated (ON) NYR cabinet. With the NYR cabinet
OFF, the pre-OLR controls were log 4.34 and after the OLR cabinet they were log
2.82. Thus, both AFTEC cabinets reduced APC’s by over 1 log. A test was not
conducted with both cabinets ON. We're sorry for the confusion in the write-up.

36
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Analysis of On-Line Reprocessing Results with Aftec 3000™ as an Antimicrobial
Agent

Purpose: An on-line reprocessing (OLR) trial was conducted under a USDA waiver, (log # 10-OLR-0514-
N-A) to determine if Aftec 3000™ is an effective antimicrobial agent in an OLR application. Aftec
consists of sulfuric acid blended with sodium suifate. The suifate is a natural buffering salt that makes
the acid solution easy to handle and prevents organoleptic damage to meats. Over a 10 day period, 400
carcasses were identified as being either visually uncontaminated (VC) or visually contaminated (VF).
One hundred carcasses, ten per day per condition, wererinsed before and after the OLR.

Statistical Analysls: Aerobic plate count APC and E. coli colony forming units data were log,
transformed prior to analysis. Prior tt  ransforming the numbers, values of zero or none detected were
converted to the detection limit for that sample. For all cases, a 1:10 dilution was the lowest dilution
level used, so a 10 replaced all zero or none detected observations. Count data were analyzed using an
analysis of variance (ANOVA) with the aid of SAS (Cary, N.C).

The statistical model used was:
Yiu=p + D+ G+ L + C*L() + £

Where: Yy is the result of the overall mean g, plus the effect of the i Day’, (1 = 1, 2,..10), plus the
effect of the j™ Carcass condition (Visually uncontaminated (VC) or visually contaminated (VF)), pius the
effect of the k™ location (pre-OLR or post-OLR), plus the effect of the jk™ carcass condition by location
interaction (pre-OLR, VC; pre-OLR, VF; post-OLR, VC: and post-OLR, VF), plus the effect of the ijki* whole
bird carcass rinse.

For Salmonella spp. only six positive samples were idehtiﬁed, four pre-OLR and two post-OLR. No
differences would be detectable from such low incidence so no statistical tests were conducted. For this
reason, only a descriptive analysis is presented for Sa/monella spp.

Results: Carcass condition at a location did not have a significant impact on colony forming unit levels of
APC or E. coli (Table 1). However, across the OLR system there were significant reductions in both APC
and E. coli; both microbial class means pre-OLR were higher than post-OLR means (Figure 1).

For Salmonella spp., few positive carcasses were detected; however, from a descriptive standpoint the
trend was favorable. Four positive carcasses were detected pre-OLR and two positive carcasses were
detected post-OLR, which demonstrates a 50 percent reduction in incidence. For both the VC and the
VF carcasses the number of positive carcasses post-OLR was reduced by one from pre-OLR carcasses
(Figure 2).

1 The original protocol stated data would be collected over a 9 day period, however, during the time from when the
protocol was submitted to the time the data collection began, facilities were trying to get approved for Russian
export. If the facility had to switch to an approved PAA the protocol was a ten day data collection period. The ten day

collection period was mistakenly used for this protocol as well. The additional data collection enhances the trial.
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Figure 2. Number of Salmonella spp. carcasses detected
out of the 100 sampled per location and condition

35 -~
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Location Condition
e 2 - B Pre-OLR, VC
3 & Pre-OLR, VF
O 15
’ 2 Post-OLR, VC
1 A M Post-OLR, VF
0.5 A
0 4

Salmonella spp.

Discussion: The APC and E. coli count numbers showed 90 and 85 percent statistically significant
reductions from pre-OLR to post-OLR, respectively. Salmonella spp. showed a low positive incidence, so
even though there was a 50 percent reduction in positive incidence post-OLR compared to pre-OLR, the
reduction could not be shown to be significant. A similar trend was observed among all three microbial
classes examined in this trial, which illustrates the importance of measuring pathogenic organisms and
broader class indicator organisms.

Conclusion: The Aftec 3000™ product met the conditions for the waiver and is shown by these results
to be an effective antimicrobial agent in the OLR. Additionally, since these data are satisfactory, the
product should be granted waivers for two additional in-plant trials.
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US DA g:;‘:ﬂﬁ:‘;‘ff,, Office of Policy and Risk and Innavations Management Division
—_— Agriculture Program Development George Washington Carver Center
_/‘ Food Safety and 5601 Sunnyside Ave: STOP 5271

Inspection Service Beltsville, MD 20705-5271

March 8, 2011

Dennis Smithyman

Advanced Food Technologies, LLC
11230 Magnolia Glen

Shreveport, LA 71106

Dear Mr. Smithyman:

This letter is in response to your February 7, 2011, revised notification requesting to
conduct additional in-plant trials to “Evaluate the applica*~~ of AFTEC 3000 (AFT
Clear 3000) in commercial poultry on-line reprocessing tur elimination of pathogenic
and indicator populations of bateria. (Log No. 10-OLR-0514-N-B,C).

You have requested a waiver, pursuant under Title 9 of the Code of Federal
Regulations 9 CFR §381.3 (b), to use AFTEC 3000 (AFT Clear 3000) On-Line
Reprocessing (OLR) system on prechill poultry carcasses to conduct the second and
third in-plant trials, pending Agency amendment of 9CFR §381.91(b) (1) [off-line
reprocessing regulation).

In your notification, you requested permission to conduct simultaneously the second
in-plant trial at Pilgrim’s Pride, establishment # P6638, Enterprise, AL and the third in-
plant trial at Gold’n Plump, establishment # P322, Cold Spring, MN following the
revised February 3, 2011 protocol. You intend to conduct the study to test AFTEC
3000 (AFT Clear 3000) using a pH level of 1.8 (+/— 0.4).

FSIS has completed its review of your first in-plant trial data collected at Tyson Foods,
Inc. establishment # P164, Forest, MS. The first in-plant trial data showed that the
number of aerobic plate count (APC) bacteria, Escherichia coli, and Salmonella
positive samples was statistically reduced after passage through the AFTEC 3000
(AFT Clear 3000) OLR system. The data showed that there was no statistical
microbiological difference between carcasses marked visibly clean and those marked
visibly contaminated after decontamination with the AFTEC 3000 (AFT Clear 3000)
OLR treatment. Therefore, FSIS is granting you permission in lieu of SCFR
§381.91(b)(1) to conduct the second in-plant trial at establishment # P6638 and the
third in-plant trial at establishment # P322, provided that:

1. Risk, Innovations, and Management Division (RIMD) receives data comparing

microbiological levels of Aerobic Plate count (APC), Escherichia coli and
Salmonella prevalence on two groups, marked visibly clean carcasses and

FSIS Form 2630-9 {6/86} EQUAL OPPORTUNITY IN EMPLOYMENT AND SERVICES
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D. Smithyman Page 3

technology is operating in a manner that is consistent with this grant permission
letter.

7. Estab'llshment that does not have an existing OLR regulatory waiver under
9 CFR §381.3 (b) to use the OLR system must apply to the Salmonella
Initiative Program (SIP), as detailed in Federal Register Notice 73FR4767,

January 28, 2008, before a waiver for the use of the OLR system may be
granted.

8. After the completion of the in-plant trials, establishment # P164, establishment
# P6638, and establishment # P322 agrees to submission of ongoing
microbiological monitoring results to RIMD at each quarter. RIMD will
review the monitoring data to assess the ongoing effectiveness of your OLR
system. Data shouid be submitted in an Excel format to
RIMD.OLRD@fsis.usda.gov.

FSIS IPP will have access to FSIS intranet at RIMD NT & NI Summaries postings
on the web page that describes the alternative procedures (parameters) for this
OLR technology.

Carcasses extensively affected with contamination or mutilation are condemned by
FSIS inspectors (9CFR §381.91) and these carcasses will not be allowed to enter the
OLR system. Sanitary dressing of carcasses on the line must be maintained in a
manner to minimize contamination, including Internally contaminated carcasses going
through the OLR system.

Carcasses that are normally subject to off-line reprocessing (OLR) can be reprocessed
on-line and are subject to compliance with 9CFR §381.65 (e) and 9CFR §381.76 for
Finished Product Standards (FPS). IPP will continue to conduct zero fecal tolerance
and FPS checks.

This letter should not be considered as validation that your chemical or process would
be effective in any particular official establishment.

Be aware that if establishment # P164, establishment # P6638, and establishment #
P322 produces product that conflicts with the provisions of the Poultry Products
Ingpection Act (21 U.S.C. 451, et seq.) or has repeated Noncompliance Records
(NRs) documenting failure to maintain the altemative procedures associated with this
waiver, the walver could be revoked.

Continuation of the in-plant trials will be granted based on evidence of a timely start,
adherence to the schedule in the protocol, and appropriate progress towards the
purpose stated in your protocol. If the in-plant trials do not commence within 80
calendar days of receipt of this letter, then the "Permission” status to start the in-plant
trials will be withdrawn. You will need to submit in writing for an extension of time to
commence the in-plant trials.
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Attachment 7
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Reduction of E. coli 0157:H7 (1 hr) on Lean Beef Wafers Sprayed with
Various Antimicrobialsin a Ross Industries Tenderizer-Spray System
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Reduction of E. coli 0157:H7 (1 Day) on Lean Beef Wafers Sprayed with
Various Antimicrobialsin a Ross Industries Tenderizer-Spray System
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Discussion. The data obtained for the various antimicrobials demonstrated differences in microbial
reduction of E. coli O157:H7 for both short-term and longer-term sampling intervals. Although the short
term intervals may be more relevant to blade tenderization, the longer-term intervals could provide
information for applications whereby products may be sprayed, packaged, and then delivered to final
use sources (i.e., the reduction is obtained during transportation/storage before use). It is also not clear
if the longer-term intervals may apply to E. coli O157:H7 that could become translocated into blade
channels in beef along with the respective antimicrobial, thereby eliciting a reduction over time
internally. In hindsight, it was also apparent that antimicrobials (some which were similar to others, and
some that were not), were applied at respective use levels specified by each manufacturer as opposed
to targeting a specific concentration (and not all concentrations in the supplied solutions were openly
identified). So in that respect, comparisons can only be made for the use level specified (by the
manufacturers), some concentrations were not identified due to ‘proprietary reasons’ and likely resulted
in different concentrations of similar agents provided by the different suppliers. In one instance, two
similar actives were tested from different suppliers: Acidified Sodium Chlorite (+citric acid; 1,100 ppm)
gave slightly better resuits than XG-940 (200 ppm acidified sodium chlorite) during the longer hold time,
which can be attributed to the higher concentration of ASC used and possibly because of the citric acid
in the blend used to acidify the product. Additional studies with any respective supplier may be needed
to investigate enhancement of reduction levels different from those obtained in this study, since the
nature of this study was simply a one-off testing and not an optimization for any given antimicrobial.
Initially, 1 (Dr. Muriana) was under the assumption that we were only going forward with the best 2-3
antimicrobials into Phase 2, but subsequently that was broadened at the suggestion of Dr.
Morgan/Wayne Spillner into the best 7 (of the 14) from the 7-day data that would proceed forward into
Phase 2. This would give a larger evaluation for half of the antimicrobials examined in Phase 1 and
accommodate more sponsors than was originally intended for Phase 2. :

Phase 1 determined the efficacy of reduction of E. coli O157:H7 on the surface of lean beef discs as
would occur if the E. coli were on the surface of beef subprimals. The reasoning is that reduction of the
surface bacteria by the antimicrobial(s) reduces the chances for translocation (internalization) during
blade tenderization. However, solution strengths that can be used commercially are limited by federally-
approved limits for specific compounds (i.e., FDA-approved for foods based on safety, and USDA-FSIS
approved for meat and poultry products based on efficacy) as well as costs, but spray dosage levels
can be modified. Another factor that can play an important role to enhance the effect of antimicrobials is
the solution temperature that is applied. In our study, we examined solutions applied at room
temperature to comply with the least complicated, and likely, the most prevalent commercial situation.
However, solutions applied at warmer temperatures may provide better access of the antimicrobials to
the surface bacteria (bacteria may be protected by fatty film on the surface of meats at room
temperature) and/or enhance their lethality by short-term temperature-enhanced inhibition. Other
approaches that are yet to be examined include combinations of antimicrobials, although some of which
have already been included in this study, such as Cytoguard PLUS (lauric arginate + peroxyacetic acid)
which outperformed peroxyacetic acid alone in this study. There is still the possibility that those
antimicrobials that were not chosen for Phase 2, could still perform sufficiently well for commercial
applications given attention to details that were not examined in this study: different concentration,
application temperature, and/or possible synergistic effects when applied in combination with other
antimicrobials that have different modes of action.
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Attachment 8
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®ICSTAILE

Kansas Stale Umverqty

Antimicrobial treatment of beef trimmings for control of Escherichia coli 0157:H7
and Sa/monella spp. using a Sulfuric Acid/Sodium Sulfate biend (Aftec)

Final Report
October 13, 2009

Submitted to:

Dennis Smithyman .
President

Advanced Food Technologies, LLC

11230 Magnolia Gien

Shreveport, LA 71106

Contact Person:

James L. Marsden, Ph.D.

Regent’s Distinguished Professor — Food Safety & Security
225 Call Hall

Kansas State University

Manhattan, KS 66502

785-532-1952
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To prepare the inoculum, stock cultures were cultivated by placing one impregnated bead into a
5 ml solution of Difco® Tryptic Soy Broth (TSB) and incubating for 24 h at 35°C. Next, a 0.05
ml loop of the respective culture was inoculated into a 10 ml solution of TSB and incubated for
24 h at 35°C. All five samples from each culture were mixed together to create a 50 ml cocktail
containing 10° to 10'°CFU/ml of E. coli O157:H7 or Salmonella spp. The cell density of this
suspensions was determined by plating appropriate dilutions on MSA (MacConkey Sorbitol
Agar, Difco, Detroit, MI) for E. coli O157:H7 and XLD (Xylose Lysine Desoxycholate Agar,
Difco, Detroit, MI) for Salmonella spp., and placed in the incubator for 48 hours at 35°C.
Cultures were confirmed by cultivation on selective and differential media, and biochemical
analysis of presumptive colonies using API 20E kits.

Sample Preparation: Beef trimmings were obtained from the KSU meat laboratory and cut into
app. one inch square pieces. The trinmings were held at 40°F prior to treatment. Selected
trimmings were inoculated with Escherichia coli O157:H7 or Salmonella spp. inside a “bio-
containment” chamber by “misting” the surface of the meat with approximately 10 ml of the
inoculum. This was done ensuring that all sides of each piece of meat received the same
exposure to the inoculum. Samples were held for 30 min at room temperature to allow proper
bacterial attachment to the surface of the meat. Imamediately prior to treatment applications, the
surfaces of the inoculated products were sampled and analyzed to establish the actual inoculum
level of the attached organisms. ,

Application of Treatment: Beef trimmings inoculated with a 5-strain cocktail of E. coli O157:H7
or Salmonella spp. were sprayed with a solution of Aftec adjusted to a pH of 1.3-1.5 for periods
of 0, 10 20 and 30 seconds. The target surface inoculation was 7.0 Log CFU/cm®. After each
treatment, the beef trimmings were tested to determine reductions of each pathogen tested. Three
replications were conducted for each treatment.

Sampling Method: Individual pieces of beef trimmings were placed into a stomacher bag. The
tissue samples were diluted with 90 ml of 0.1% sterile peptone water (PW) and homogenized in a
stomacher for one minute. Samples were serially diluted in sterile PW and plated onto
corresponding media for each pathogen tested. The plates were incubated at 37 °C for 48 hrs. The
colony forming units were enumerated and calculated as the difference in log recovery.

Sensory Evaluation: Ground beef manufactured using beef trimmings treated with Aftec at 10, 20,
and 30 second time intervals were compared to a control in triangle tests using a trained sensory
panel. No differences between the treated samples and the control were reported.

Shelf Life Determination: Ground beef manufactured using beef trimmings treated with Aftec at 0
(control), 10, 20, and 30 second time intervals were packaged in overwrap oxygen permeable
packages and placed in a commercial display case for a period of 5 days. Samples were evaluated
daily for visual color and microbiological testing for total aerobic plate count. No differences in
color stability were observed between treated samples versus the control. The total aerobic plate
counts are listed in Table 3. No significant differences in APC’s were reported between treated and
control ground beef samples.
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Table 3. Aerobic Plate Counts during 5 days Shelf Life
Storage in Ground Beef manufactured using beef trimmings
treated using Affec Sulfuric Acid and Sodium Sulfate blend
(pH 1.3-1.5) for periods of 0 (control), 10, 20 and 30 seconds.

ECOLAB 12-04

Control 10 Seconds 20 Seconds 30 Seconds
Day 1 19x10° cfwgm |1.0x10° cfu/gm |13 x10° cfu/gm | 1.2 x 10° cfu/gm
Day 2 23x10° cfwgm | 1.8 x 10° cfu/gm | 2.0 x 10° cfu/gm | 2.1 x 10° cfw/gm
Day 3 3.1x10° cfwgm |2.9x10° cfu/gm [ 3.0 x 10° cfu/gm | 2.9 x 10° cfu/gm
Day 4 5.7 x 10° cfw/gm | 5.1 x10° cfw/gm | 5.3 x10° cfu/gm | 5.3 x 10° cfu/gm
Day 5 59 x 10° cfw/gm |5.8x10° cfu/gm |5.5x10° cfu/gm 5.6 x 10° cfu/gm

The results of this study demonstrate that the treatments using Affec Sulfuric Acid and Sodium
Sulfate blend (pH 1.3-1.5) at 10, 20 and 30 seconds were effective at reducing levels of
Salmonella and E. coli O157:H7 on inoculated beef trimmings. The greatest reductions were
achieved with the 30 second spray.

There was no long term residual effect on the color, shelf life, or microbiological quality of
ground beef manufactured from the treated trimmings versus the control. In addition, no

statistical differences in residual levels of sodium sulfate or sulfuric acid were reported in ground
beef treated with the Aftec solution versus control samples. This would support the classification
of Affec as an anti-microbial and categorization of the treatments using Aflec as a processing aid.
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Appendix III: Proof of GRAS Notification
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. Appendix IV: WHO Food Additive Series #44 (2000).
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2.3 Observations in humans
2.3.1 General observations

Sodium sulfate decahydrate is listed in the British

Pharmacopoeia as having the action and use of a laxative, and it is
recorded as complying with the requirements of the third edition of
the European Pharmacopoeia (Department of Health, 1993, 1996).
Sodium sulfate decahydrate and its anhydrous salt are listed in
Martindale's Pharmacopoeia, and the laxative use is noted; another
medical use recorded is in the treatment of severe hypercalcaemia, in
which it is given by slow intravenous administration of a 3.9% aqueous
solution. It is also used as a diluent for food colours (Reynolds,
1996) .

2.3.2 Occupational exposure

A group of 119 workers in five sodium sulfate surface mines in
Saskatchewan, Canada (selection criteria and response rate not
stated) were studied. There was no control group. The workers were
aged 17-58 years, and since the values for lung function were compared
with those reported for men, it can be assumed that they were male.
The concentrations of sodium sulfate dust in various work areas were

reported to be 5, 40, and 150 mg/m3, but although some consideration
was given to the extent and duration of exposure there was no
stratification by integrated measures of exposure x time. Worker were
classified as having had more ( n = 42) or less ( n = 77) than 10
years of exposure. The workers were screened for lung disease,

hypertension, oedema, calcium tetany, anaemia, dermatitis, perforation
of the nasal septum, and frequent or persistent diarrhoea. Serum was
analysed for calcium, sodium, and potassium cations, chloride and
sulfate anions, and carbon dioxide. Urine was analysed for sulfate
content.

The physical parameters measured, including serum sulfate,
calcium, and serum electrolytes, were generally within the normal
range of values. Erythema or hyperaemia of the nasal mucosa was seen
in 24 subjects, and exposure to sodium sulfate dust was associated
with nasal irritation followed by a runny nose. No obvious association
with extent of exposure was seen for six workers who had below-normal
values for lung function, and some of these workers were heavy
smokers. There was no statistically significant difference between
workers with more and those with less than 10 years of exposure with
respect to lung function. The serum sulfate concentration of one
worker was above the normal range. Urinary excretion of sulfate was
0.90-4.9 g/L, and 30% of the workers excreted more than 3 g/L. Since
there was no association with duration of exposure, the authors
suggested that these high values could be attributed to recent
exposure (Kelada & Euinton, 1978).

2.3.3 Use of purgative preparations
2.3.3.1 Clinical trials

A prospective study was carried out on the basis of responses to
a questionnaire about use at home of two bowel-cleansing preparations,
sodium picosulfate and a polyethylene glycol preparation containing 40
mmol/L of sodium sulfate. At follow-up after three months to detect
any serious adverse effects, 165 patients (94% male) were recruited
into the study, 82 of whom (mean age, 60 years; range, 22-86) had
taken the polyethylene glycol preparation. Of these, eight had failed
to take the full 4 L, 12 reported faecal incontinence, and 21 reported
sleep disturbances. A statistically significant greater number of
complaints from younger patients about taste disturbance, nausea,
fullness, and cramp was not attributed specifically to either
preparation (Heymann et al., 1996).

In the study of the renal clearance of sodium sulfate described
in section 2.1.1, administration of two doses of 4.5 g sodium sulfate
decahydrate in 100 ml water at an interval of 1 h had no adverse
effects except for occasional loose stools (Morris & Levy, 1983).
Similarly, in another study from the same laboratory, only a few
instances of loose stools were reported by persons who took four doses
of an aqueous solution of 4.5 g sodium sulfate decahydrate (Galinsky &
Levy, 1984).

2.3.3.2 Case reports
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PREFACE

The monographs contained in this volume were prepared at the seventy-first
meeting of the Joint Food and Agriculture Organization of the United Nations (FAQ)/
World Health Organization (WHO) Expert Committee on Food Additives (JECFA),
which met at WHO headquarters in Geneva, Switzerland, on 16-24 June 2009.
These monographs summarize the data on selected food additives reviewed by the
Committee.

The seventy-first report of JECFA has been published by the World Health
Organization as WHO Technical Report No. 950. Reports and other documents
resulting from previous meetings of JECFA are listed in Annex 1. The participants
in the meeting are listed in Annex 3 of the present publication.

JECFA serves as a scientific advisory body to FAO, WHO, their Member States
and the Codex Alimentarius Commission, primarily through the Codex Committee
on Food Additives, the Codex Committee on Contaminants in Food and the Codex
Committee on Residues of Veterinary Drugs in Foods, regarding the safety of food
additives, residues of veterinary drugs, naturally occurring toxicants and
contaminants in food. Committees accomplish this task by preparing reports of their
meetings and publishing specifications or residue monographs and toxicological
monographs, such as those contained in this volume, on substances that they
have considered.

The monographs contained in this volume are based on working papers that
were prepared by temporary advisers. A special acknowledgement is given at the
beginning of each monograph to those who prepared these working papers. The
monographs were edited by M. Sheffer, Ottawa, Canada.

Many unpublished proprietary reports are unreferenced. These were voluntarily
submitted to the Committee by various producers of the food additives under review
and in many cases represent the only data available on those substances. The
temporary advisers based the working papers they wrote on all the data that were
submitted, and all these reports were available to the Committee when it made its
evaluations.

The designations employed and the presentation of the material in this
publication do not imply the expression of any opinion whatsoever on the part of the
organizations participating in WHO concerning the legal status of any country,
territory, city or area or its authorities, or concerning the delimitation of its frontiers
or boundaries. The mention of specific companies or of certain manufacturers’
products does not imply that they are endorsed or recommended by the
organizations in preference to others of a similar nature that are not mentioned.

Any comments or new information on the biological or toxicological properties
of the compounds evaluated in this publication should be addressed to: Joint WHO
Secretary of the Joint FAO/WHO Expert Committee on Food Additives, Department
of Food Safety and Zoonoses, World Health Organization, 20 Avenue Appia, 1211
Geneva 27, Switzerland.

Page 178 of 415

259



260



238 SODIUM HYDROGEN SULFATE

(Annex 1, references 144, 149 and 154), when an ADI “not specified” was estab-
lished.

The Committee decided to assess sodium hydrogen sulfate in terms of the
sulfate component because of its dissociation to the constituent ions and given that
sodium and hydrogen ions are ubiquitous and natural constituents of foods.

1.1  Chemical and technical considerations

Sodium hydrogen sulfate is manufactured by mixing sodium chloride with
sulfuric acid at elevated temperatures to form molten sodium hydrogen sulfate. The
molten sodium hydrogen sulfate is sprayed and cooled to form a solid product with
uniform particle size.

2. BIOLOGICAL DATA

2.1 Blochemical aspects

Renal clearance data for the sulfate anion were included in the Committee’s
evaluation of sodium sulfate at its fifty-third meeting (Annex 1, reference 744). No
additional information was located.

2.2 Toxicologlcal studies

2.2.1 Studies on sodium hydrogen sulfate

Groups of male and female Sprague-Dawley rats were gavaged with sodium
hydrogen sulfate at a single oral dose of 1750, 2000, 2250, 2500, 3000 or 3500 mg/
kg body weight (bw) to determine its acute oral toxicity. Fifty-five animals were
treated in total. Control rats were similarly dosed with deionized water. Surviving
animals were killed after 14 days. The oral median lethal dose (LDs;) was
determined to be 2800 mg/kg bw in males and >2500 mg/kg bw in females. Fewer
females than males died. As the test progressed, it was decided to stop dosing the
females, as it was clear that the LDs; was above 2500 mg/kg bw. Effects observed
during the study included weight loss, dehydration, scruffy coats, lethargy and
death. Gross abnormalities observed in the animals that died during the study
included mottled red lungs, pale mottled livers and stomach lesions or ruptures
(Northview Pacific Laboratories, 1990).

2.2.2 Studies on sulfate

Artificially reared neonatal piglets were used as a model to evaluate the effect
of inorganic suifate on bowel function in human infants. Two experiments were
conducted. The first evaluated the effect of high levels of sulfate on growth, feed
intake and consistency of faeces, and the second determined the dose at which at
least 50% of the pigs developed non-pathogenic diarrhoea. Following a 5-day
acclimatization period, 40 piglets were distributed into four groups for each
experiment. Piglets were fed liquid diets only via an Autosow and did not have
access to drinking-water. Inorganic sulfate was added to the diets as anhydrous
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240 SODIUM HYDROGEN SULFATE

3. DIETARY EXPOSURE

Sodium hydrogen sulfate is an acid and can be added to foods to lower pH,
to improve shelf life and/or improve flavour. Typically, sodium hydrogen sulfate may
be added to beverages, confectionery, fillings, syrups, salad dressings and sauces.
It is stronger than organic acids such as citric acid, so lower amounts are required
to reach the same pH. Because it does not impart a sour or citric taste, as do other
acidifiers, it can be used in products where these are not desirable—for example,
in non-citrus-flavoured soft drinks, tea, chocolate-flavoured drinks and coffee-
flavoured drinks (personal communication from C. Kneuven, Jones-Hamilton Co.,
to WHO, 2008).

Typical use levels for a variety of food categories and poundage data were
given by the food industry (personal communication from C. Kneuven, Jones-
Hamilton Co., to WHO, 2008). Although most uses were at 2000 mg/kg or less, the
highest use level reported was 4000 mg/kg for processed cheeses, soup and soup
mixes (Table 1).

Table 1. Typical use levels for sodium hydrogen sulfate

Typical use level

Food category mg/kg %
Beverages 600 0.06
Confectionery, fillings and syrups 1000 0.1
Processed cheeses 4000 0.4
Dressings and sauces 2000 0.2
Jams and jellies 800 0.08
Processed vegetables and vegetable juices 3000 0.3
Soups and soup mixes 4000 0.4
Salsa 500 0.05

3.1  Screening by the budget method

As no ADI has been allocated to sodium hydrogen sulfate and as sodium
sulfate has an ADI “not specified”, it was not possible to undertake a budget method
calculation.

3.2 Poundage data

The annual poundage of sodium hydrogen sulfate sold into the North
American and European markets was reported in the food industry submission to
be approximately 2000 tonnes, with 1900 tonnes being used in North America and
100 tonnes in Europe (personal communication from C. Kneuven, Jones-Hamilton
Co., to WHO, 2008). It was noted that production volumes could potentially increase
to a total of 5000 tonnes in the future.

Page 182 of 415

ECOLAB 12-04

263




264



242 SODIUM HYDROGEN SULFATE

Table 2. (contd)

Dietary exposure

Country Survey Model (mg/day)

Bulgaria 2004 National Survey of Food Intake  Mean all 460
and Nutritional Status High consumer 2910
16-64 years, 24-h recall (853 9
respondents)

Czech Republic 2003-2004 Individual Food Mean all 690
Consumption Study .

16-64 years, 24-h recall (1751 High consumer 2600
respondents)

Denmark 200-2002 Danish National Dietary Mean all 1000
Survey (DK2002) .

4-65 years, diary over 7 days (4439 High consumer 2550
respondents)

Estonia 1997 Estonian Adult Nutrition Survey Mean alil 420
16—64 years, 24-h recall (2018 High consumer 1090
respondents)

Fintand 2002 National Findiet Study Mean all 520
25-64 years, 24-h recall over .

2 days (2007 respondents) High consumer 1280

France 1999 Enquéte Individuelle et Nationale Mean all 820
sur les Consommations Alimentaires .

(INCA) High consumer 2660
15+ years over 7 days (1474
respondents)

Germany 1998 German Nutrition Survey Mean all 1160
18+ years, diet history over .

28 days (4030 respondents) High consumer 3140

Hungary 2003-2004 Hungarian National Mean all 440
Dietary Survey High consumer 1600
18+ years, dietary record over
3 days (1179 respondents)

Iceland 2002 The Diet of Icelanders Mean all 990
15-80 years, 24-h recall (1075 High consumer 4990

respondents)
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246 SODIUM HYDROGEN SULFATE

4.2 Assessment of dietary exposure

Sodium hydrogen suifate is typically added to beverages, confectionery,
fillings, syrups, processed cheeses, salad dressings, sauces, jams and jellies, and
processed vegetable products at levels ranging from 500 to 4000 mg/kg. For
beverages, sodium hydrogen sulfatc ; generally used in non-citrus-flavoured soft
drinks, tea, and chocolate-flavourea and coffee-flavoured drinks, as it does not
impart a sour or citric taste, as do other acidifiers.

Based on poundage data for the USA, where the food additive has the
highest reported production levels, mean per capita exposures for the population in
the USA for current production volumes and for increased production volumes in
the future, as predicted by the sponsor, were estimated to be 20 and 50 mg/day,
respectively, assuming that all members of the population were consumers of
products containing the additive.

From the limited data submitted by the sponsor on the proposed use of
sodium hydrogen suifate as a food acid, potential mean and high-consumer dietary
exposures (derived from consumption for two food groups with highest dietary
exposure at the 95th percentile plus mean for population for all other food groups)
for 19 European populations (aged 16—-64 years) were calculated based on typical
use levels, assuming that the additive was used in all foods in each of the broad
food categories identified above. Potential mean per capita dietary exposures for
this “worst case” scenario ranged from 400 to 1160 mg/day for the whole population
and from 1090 to 6340 mg/day for high consumers of foods containing sodium
hydrogen sulfate. Potential dietary exposures based on individual dietary records
and use of sodium hydrogen sulfate in food subcategories specified by the sponsor
were submitted for the Australian population. Potential mean dietary exposures for
Australians were lower than those for Europeans but of the same order of magnitude
(mean per capita dietary exposure of 700 mg/day for the whole Australian population
and 1210 mg/day for high consumers at the 90th percentile). The Committee
considered that the predicted dietary exposures for the European and Australian
populations were overestimates, a view supported by the much lower per capita
estimates reported for the population in the USA. The actual use of sodium
hydrogen sulfate would be restricted to subcategories within the broader food group
and to foods within these subcategories where a low pH was required and/or for
drinks where an acidic or citric taste was undesirable.

5. EVALUATION

Considering that the available evidence did not provide any indication of
toxicity, the Committee allocated an ADI “not specified” for sodium hydrogen sulfate,
in line with the principles established for ionizable salts at its twenty-ninth meeting,
when used in the applications specified and in accordance with Good Manufacturing
Practice.
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octenyl succinic acid

polychromatic erythrocyte
2-amino-1-methyl-6-phenylimidazo [4,5-b]pyridine
pentoxyresorufin O-dealkylase

quality assurance

quinone reductase

9000 x g supernatant from rat liver

Scientific Committee on Food (European Commission)
sucrose oligoesters

tall oil rosin

total organic solids

triphenyl phosphine oxide

uniformly

uridine 5'-diphosphate

uridine 5'-diphosphate glucuronosyltransferase
United States of America

United States Food and Drug Administration
uitraviolet

World Health Organization

wood rosin
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Acceptable daily intake (ADI) and other
Food additive Specifications® toxicological recommendations

salts at its twenty-ninth meeting, when used in
the applications specified and in accordance
with Good Manufacturing Practice.

Specifications were revised to include a new

tambhmalasinal sina

2N, new specifications prepared; R, existing specifications revised; T, tentative specifications.

5 ADI “not specified” is used to refer to a food substance of very low toxicity that, on the basis
of the available data (chemical, biochemical, toxicological and other) and the totatl dietary
intake of the substance arising from its use at the levels necessary to achieve the desired
effects and from its acceptable background levels in food, does not, in the opinion of the
Committee, represent a hazard to health. For that reason, and for the reasons stated in the
individual evaluations, the establishment of an ADI expressed in numerical form is not
deemed necessary. An additive meeting this criterion must be used within the bounds of
Good Manufacturing Practice, i.e. it should be technologically efficacious and should be used
at the lowest level necessary to achieve this effect, it should not conceal food of inferior quality
or adulterated food, and it should not create a nutritional imbalance.

2. FOOD ADDITIVES CONSIDERED FOR SPECIFICATIONS ONLY

Food additive Specifications?

HITUIYI LIIALG (R}

2 R, existing specifications revised; T, tentative specifications.
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Appendix VI. WHO Technical Report 2010b
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Seventy-first meeting of the Joint FAO/WHO Expert
Committee on Food Additives

Geneva, 16—24 June 2009

Members

Professor J. Bend, Department of Pathology, Siebens-Drake
Medical Research Institute, Schulich School of Medicine &
Dentistry, University of Western Ontario, London, Ontario,
Canada (Unable to participate)

Dr Y. Kawamura, Division of Food Additives, National Institute of
Health Sciences, Tokyo, Japan

Dr A.G.A.C. Knaap, Bilthoven, Netherlands

Dr P.M. Kuznesof, Silver Spring, MD, United States of America
(USA) (Unable to participate)

Dr J.C. Larsen, National Food Institute, Technical University of
Denmark, Seborg, Denmark (Joint Rapporteur)

Dr A. Mattia, Center for Food Safety and Applied Nutrition, Food
and Drug Administration, Department of Health and Human
Services, College Park, MD, USA (Vice-Chairperson)

Mrs |. Meyland, National Food Institute, Technical University of
Denmark, Seborg, Denmark (Chairperson)

Dr Z. Olempska-Beer, Center for Food Safety and Applied
Nutrition, Food and Drug Administration, Department of Health
and Human Services, College Park, MD, USA

Dr J. Schlatter, Nutritional and Toxicological Risks Section,
Federal Office of Public Health, Zurich, Switzerland

Dr M. Veerabhadra Rao, Department of Chemistry, College of
Science, United Arab Emirates University, Al Ain, United Arab
Emirates

Page 218 of 415
v 299



300



. %COLAB 12-04

Dr S.M.F. Jeurissen, Centre for Substances and Integrated Risk
Assessment, National Institute for Public Health and the
Environment, Bilthoven, Netherlands (WHO Temporary
Advisen)

Dr H. Lee, National Institute of Toxicological Research, Korea
Food and Drug Administration, Seoul, Republic of Korea
(WHO Temporary Adviser)

Professor S.M. Mahungu, Dairy and Food Science and Technol-
ogy Department, Egerton University, Njoro, Kenya (FAO Ex-
pert)

Dr U.W. Mueller, Food Standards Australia New Zealand,
Canberra, ACT, Australia (WHO Temporary Adviser)

Professor S. Rath, Department of Analytical Chemistry, Institute
of Chemistry, State University of Campinas, Campinas, Sao
Paulo, Brazil (FAO Expert)

Ms M. Sheffer, Ottawa, Canada (WHO Editon

Professor |. Stankovic, Institute of Bromatology, Faculty of
Pharmacy, University of Belgrade, Belgrade, Serbia (FAO
Expert)

Dr A. Tritscher, Department of Food Safety and Zoonoses, World
Health Organization, Geneva, Switzerland (WHO Joint
Secretary)

Dr T. Umemura, Biological Safety Research Center, National
Institute of Health Sciences, Tokyo, Japan (WHO Temporary
Adviser)

Dr A. Wennberg, Nutrition and Consumer Protection Division,
Food and Agriculture Organization of the United Nations,
Rome, Italy (FAO Joint Secretary)
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1. Introduction

The Joint FAO/WHO Expert Committee on Food Additives (JECFA) met
in Geneva from 16 to 24 June 2009. The meeting was opened by Dr Keiji
Fukuda, Assistant Director General ad interim, Health Security and Envi-
ronment Cluster of the World Health Organization (WHO), on behalf of the
Directors General of the Food and Agriculture Organization of the United
Nations (FAO) and WHO. Dr Fukuda noted the more than 50 years of suc-
cessful work of the Committee and emphasized the role that the Committee
plays in improving and guaranteeing the safety of the global food supply, by
providing independent scientific advice as a basis for food standards. As a
result of the increasing globalization of food trade, illustrated by last year’s
melamine food contamination incident, this work is of increasing importance.
Dr Fukuda emphasized that work on the provision of international scientific
advice on food safety and other related topics remains an important and high
priority for FAO and WHO. The Committee was then welcomed by Dr Jergen
Schlundt, Director of the Department of Food Safety and Zoonoses of WHO,
who explained recent organizational changes within WHO to reinforce the
department’s ability to better reflect the farm-to-table approach for food
safety assurance.

Declarations of interests

The Secretariat informed the Committee that all experts participating in the
seventy-first meeting had completed declaration of interest forms and that no
conflicts had been id - “"* :d. The following declare ‘-iterests and potential
conflicts were discussed by the Committee. Professor Ron Walker had con-
sulted in the past on some safety aspects for crystalline lycopene and hence
did not participate in the discussions on the subject. Dr Brian Whitehouse
declared that he had provided consultations for the preparation of a dossier
for octenyl succinic acid modified gum arabic. The Committee decided that
Dr Whitehouse would not participate in the discussions on this substance.
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the unidentified saccharide fraction. The Committee received the information
requested, and the substances were therefore added to the agenda.

The Committee made recommendations at its sixty-fifth and sixty-seventh
meetings (Annex 1, references /78 and /84) regarding the need to re-evaluate
certain alkane hydrocarbon solvents, particularly hexanes, as it was noted that
products in commerce could differ from the material originally evaluated. As
the recommendations were not sufficiently clear as to the scope of the re-
evaluation to be undertaken, the Committee decided to add this item to the
agenda with the aim to provide further clarification. In addition, during the
evaluation of lycopene extract from tomato, it became apparent that the as-
sessment of this extract depends on the evaluation of lycopene from all
sources. Therefore, the Committee decided to add lycopene from all sources
to the agenda.

The food additives ethyl lauroyl arginate, pectins, titanium dioxide and tri-
ethyl citrate were added to the agenda for minor revisions of specifications.
The specifications monograph for glycerol ester of wood rosin was revised
as a result of the evaluation of two additional glycerol esters of rosins at the
present meeting.

Report from the forty-first session of the Codex Committee
on Food Additives (CCFA)

The Chairperson of the Codex Committee on Food Additives (CCFA),
Dr Junshi Chen, informed the Committee of the main achievements and out-
comes of the forty-first session of CCFA (Shanghai, China, 16-20 March
2009), including details on texts forwarded to the thirty-second session of the
Codex Alimentarius Commission (CAC) for adoption.

Dr Chen briefly summarized the decisions taken by the forty-first session of
CCFA related to the recommendations of the sixty-ninth meeting of JECFA
(Annex 1, reference /90) and described the status of development of the
Codex General Standard for Food Additives (GSFA). In view of the amount
of work still necessary for its completion, the next session of CCFA will
consider ways to expedite work on the GSFA. The Committee was informed
that CCFA had completed work on inconsistencies identified between the
names of the substances listed in the International Numbering System (INS)
and in the Codex Specifications for Identity and Purity of Food Additives. In
order to prevent more inconsistencies in the future, CCFA recommended that
JECFA carefully consider the names of compounds listed in the INS for use
in the specifications and, when they are considered not to be appropriate, to
clearly indicate the reasons in order to facilitate follow-up actions by CCFA.
A series of specific requests, included in the report of the forty-first session
of CCFA, would be addressed by JECFA in a future meeting.
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Committee noted, however, that the food categories covered by a food fre-
quency questionnaire are necessarily less numerous and far broader than those
in a food recall or record survey. It would be simpler to apply this frequency
adjustment to broad food categories (e.g. seafood) rather than to very specific
ones (e.g. chocolate-filled biscuit). However, even in the latter case, the num-
ber of eating occasions recalled or recorded for the detailed food category
could be adjusted relative to the number of eating occasions per month from
the broad category.

Guidelines for the safety evaluation of enzymes produced by
genetically modified microorganisms

At its sixty-fifth meeting (Annex 1, reference /78), the Committee concluded
that guidelines need to be developed on the safety evaluation of enzymes
produced by genetically modified microorganisms (GMMs). At the sixty-
eighth meeting (Annex 1, reference /87), the Committee noted the ongoing
international initiatives to elaborate guidelines for the safety evaluation of
enzymes (including those from GMMs) and microorganisms intended for
food applications. At the present meeting, the Committee discussed the new
regulation for enzymes enacted by the European Parliament (3) and related
guidance documents (4, 5).

The Committee decided to update the General Specifications and Consider-
ations for Enzymes Used in Food Processing (6) to expand recommendations
for microbiology and molecular biology information to be submitted in
dossiers for enzymes from microorganisms (including those from GMMEs)
and to discuss toxicological and other safety studies for enzymes from all
sources.

The Committee recommended that the JECF A Secretariat establish a working
group to update the current guidance document on enzymes for discussion at
a future meeting.

Hexanes

At the sixty-fifth and sixty-seventh meetings of the Committee (Annex 1,
references /78 and 184), it was noted that the specifications for hexanes
should be revised, as the material of commerce, a light petroleum fraction,
was a mixture of components of different chain lengths with potential dif-
ferences in toxicity. At the current meeting, the Committee was made aware
that there were new data on the toxicity of n-hexane and that the composition
of commercially available solvents containing #»-hexane may not comply with
the existing specifications. The Committee concluded that these new data
indicate that the specifications and toxicity of hexanes should be reconsidered
at a future meeting and reiterated the recommendations made in this regard
at the sixty-fifth and sixty-seventh meetings.
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The Committee concluded that the estimated dietary exposure to OSA mod-
ified gum arabic from the proposed uses would be less than 20 mg/kg bw
per day.

Evaluation

Only limited data were available for OSA modified gum arabic. The Com-
mittee concluded that the available datao.  JSA modified gum arabic indicate
a very low toxicity, comparable with the toxicities of traditional gum arabic
and starch sodium octenyl succinate (OSA modified food starch), both of
which were previously reviewed by the Committee and allocated ADIs “not
specified”.

Comparing the exposure estimate of 20 mg/kg bw per day with the NOEL
from the 90-day study of oral toxicity in rats (3410 mg/kg bw per day, the
highest dose tested), the margin of exposure is at least 170. The Committee
decided to allocate a temporary ADI “not specified” to OSA modified gum
arabic, used in the applications specified and in accordance with Good Man-
ufacturing Practice. The Committee decided to make the ADI temporary
pending submission of data by the end of 2011 showing hydrolysis of OSA
modified gum arabic to confirm the validity of using gum arabic data in the
evaluation of OSA modified gum arabic.

A toxicological monograph was prepared. A Chemical and Technical As-
sessment and new specifications were prepared.

3.1.12 Sodium hydrogen sulfate

Explanation

At the present meeting, the Committee evaluated sodium hydrogen sulfate
for use as an acidifier, at the request of CCFA at its fortieth session (7). The
Committee was asked for a safety assessment and revision of specifications.
At its sixty-eighth meeting, the Committee considered sodium hydrogen sul-
fate for use in the preparation of acidified sodium chlorite, an antimicrobial
washing solution, and established specifications, but did not evaluate it for
safety (Annex 1, reference /87). At its ninth and twenty-third meetings, the
Committee evaluated a large number of food acids and salts and was of the
opinion that ADIs for ionizable salts should be based on previously accepted
recommendations for the constituent cations and anions (Annex 1, references
11 and 50).

The sulfate ion was evaluated at the twenty-ninth meeting of the Committee
(Annex 1, reference 70), when an ADI “not specified” was established, as
sulfate is a natural constituent of food and is a product of sulfur metabolism
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Assessment of dietary exposure

Sodium hydrogen sulfate is typically added to beverages, confectionery, fill-
ings, syrups, processed cheeses, salad dressings, sauces, jams and jellies, and
processed vegetable products at levels ranging from 500 to 4000 mg/kg. For
beverages, sodium hydrogen sulfate is generally used in non-citrus-flavoured
soft drinks, tea, and chocolate-flavoured and coffee-flavoured drinks, as it
does not impart a sour or citric taste, as do other acidifiers.

Based on poundage data for the USA, where the food additive has the highest
reported production levels, mean per capita exposures for the population in
the USA for current production volumes and for increased production vol-
umes in the future, as predicted by the sponsor, were estimated to be 20 and
50 mg/day, respectively, assuming that all members of the population were
consumers of products containing the additive.

From the limited data submitted by the sponsor on the proposed use of sodium
hydrogen sulfate as a food acid, potential mean and high-consumer dietary
exposures (derived from consumption for two food groups with highest di-
etary exposure at the 95th percentile plus mean for population for all other
food groups) for 19 European populations (aged 16—64 years) were calculated
based on typical use levels, assuming that the additive was used in all foods
in each of the broad food categories identified above. Potential mean per
capita dietary exposures for this “worst case” scenario ranged from 400 to
1160 mg/day for the whole population and from 1090 to 6340 mg/day for
high consumers of foods containing sodium hydrogen sulfate. Potential di-
etary exposures based on individual dietary records and use of sodium
hydrogen sulfate in food subcategories specified by the sponsor were sub-
mitted for the Australian population. Potential mean dietary exposures for
Australians were lower than those for Europeans but of the same order of
magnitude (mean per capita dietary exposure of 700 mg/day for the whole
Australian population and 1210 mg/day for high consumers at the 90th per-
centile). The Committee considered that the predicted dietary exposures for
the European and Australian populations were overestimates, a view sup-
ported by the much lower per capita estimates reported for the population in
the USA. The actual use of sodium hydrogen sulfate would be restricted to
subcategories within the broader food group and to foods within these sub-
categories where a low pH was required and/or for drinks where an acidic or
citric taste was undesirable.

Evaluation

Considering that the available evidence did not provide any indication of
toxicity, the Committee allocated an ADI “not specified” for sodium hydro-
gen sulfate, in line with the principles established for ionizable salts at its
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Annex 1
Reports and other documents
resulting from previous meetings of
the Joint FAO/WHO Expert
Committee on Food Additives

1. General principles governing the use of food additives (First report of the Joint FAQ/
WHO Expert Committee on Food Additives). FAO Nutrition Meetings Report Series,
No. 15, 1957; WHO Technical Report Series, No. 129, 1957 (out of print).

2. Procedures for the testing of intentional food additives to establish their safety for
use (Second report of the Joint FAO/WHO Expert Committee on Food Additives).
FAO Nutrition Meetings Report Series, No. 17, 1958; WHO Technical Report Series,
No. 144, 1958 (out of print).

3. Specifications for identity and purity of food additives (antimicrobial preservatives
and antioxidants) (Third report of the Joint FAO/WHO Expert Committee on Food
Additives). These specifications were subsequently revised and published as Specifi-
cations for identity and purity of food additives, Vol. 1. Antimicrobial preservatives
and antioxidants, Rome, Food and Agriculture Organization of the United Nations,
1962 (out of print).

4. Specifications for identity and purity of food additives (food colours) (Fourth report
of the Joint FAO/WHO Expert Committee on Food Additives). These specifications
were subsequently revised and published as Specifications for identity and purity of
Jfood additives, Vol. II. Food colours, Rome, Food and Agriculture Organization of
the United Nations, 1963 (out of print).

5. Evaluation of the carcinogenic hazards of food additives (Fifth report of the Joint
FAO/WHO Expert Committee on Food Additives). FAO Nutrition Meetings Report
Series, No. 29, 1961; WHO Technical Report Series, No. 220, 1961 (out of print).

6. Evaluation of the toxicity of a number of antimicrobials and antioxidants (Sixth report
of the Joint FAO/WHO Expert Committee on Food Additives). FAO Nutrition
Meetings Report Series, No. 31, 1962; WHO Technical Report Series, No. 228, 1962
(out of print).

7. Specifications for the identity and purity of food additives and their toxicological
evaluation: emulsifiers, stabilizers, bleaching and maturing agents (Seventh report
of the Joint FAO/WHO Expert Committee on Food Additives). FAO Nutrition
Meetings Series, No. 35, 1964; WHO Technical Report Series, No. 281, 1964 (out of
print).

8. Specifications for the identity and purity of food additives and their toxicological
evaluation: food colours and some antimicrobials and antioxidants (Eighth report of
the Joint FAO/WHO Expert Committee on Food Additives). FAO Nutrition Meetings
Series, No. 38, 1965; WHO Technical Report Series, No. 309, 1965 (out of print).
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Evaluation of food additives: specifications for the identity and purity of food additives
and their toxicological evaluation: some extraction solvents and certain other sub-
stances; and a review of the technological efficacy of some antimicrobial agents
(Fourteenth report of the Joint FAO/WHO Expert Committee on Food Additives).
FAO Nutrition Meetings Series, No. 48, 1971; WHO Technical Report Series,
No. 462, 1971.

Toxicological evaluation of some extraction solvents and certain other substances.
FAO Nutrition Meetings Report Series, No. 484, 1971; WHO/Food Add/70.39.

Specifications for the identity and purity of some extraction solvents and certain other
substances. FAO Nutrition Meetings Report Series, No. 48B, 1971; WHO/Food Add/
70.40.

A review of the technological efficacy of some antimicrobial agents. FAO Nutrition
Meetings Report Series, No. 48C, 1971; WHO/Food Add/70.41.

Evaluation of food additives: some enzymes, modified starches, and certain other
substances: Toxicological evaluations and specifications and a review of the techno-
logical efficacy of some antioxidants (Fifteenth report of the Joint FAO/WHO Expert
Committee on Food Additives). FAO Nutrition Meetings Series, No. 50, 1972; WHO
Technical Report Series, No. 488, 1972.

Toxicological evaluation of some enzymes, modified starches, and certain other sub-
stances. FAO Nutrition Meetings Report Series, No. 50A, 1972; WHO Food Additives
Series, No. 1, 1972.

Specifications for the identity and purity of some enzymes and certain other sub-
stances. FAO Nutrition Meetings Report Series, No. 50B, 1972; WHO Food Additives
Series, No. 2, 1972.

A review of the technological efficacy of some antioxidants and synergists. FAQO Nu-
trition Meetings Report Series, No. 50C, 1972; WHO Food Additives Series, No. 3,
1972.

Evaluation of certain food additives and the contaminants mercury, lead, and cad-
mium (Sixteenth report of the Joint FAO/WHO Expert Committee on Food Additives).
FAO Nutrition Meetings Series, No. 51, 1972; WHO Technical Report Series,
No. 505, 1972, and corrigendum.

Evaluation of mercury, lead, cadmium and the food additives amaranth, diethylpy-
rocarbamate, and octyl gallate. FAO Nutrition Meetings Report Series, No. 51A,
1972; WHO Food Additives Series, No. 4, 1972.

Toxicological evaluation of certain food additives with a review of general principles
and of specifications (Seventeenth report of the Joint FAO/WHO Expert Committee
on Food Additives). FAO Nutrition Meetings Series, No. 53, 1974; WHO Technical
Report Series, No. 539, 1974, and corrigendum (out of print).

Toxicological evaluation of some food additives including anticaking agents, antimi-
crobials, antioxidants, emulsifiers, and thickening agents. F AO Nutrition Meetings
Report Series, No. 53A, 1974; WHO Food Additives Series, No. 5, 1974.

Specifications for identity and purity of thickening agents, anticaking agents, antimi-
crobials, antioxidants and emulsifiers. FAO Food and Nutrition Paper, No. 4, 1978.
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Specifications for identity and purity of food colours, flavouring agents, and other
Jfood additives. FAO Food and Nutrition Paper, No. 12, 1979.

Evaluation of certain food additives (Twenty-fourth report of the Joint FAO/WHO
Expert Committee on Food Additives). WHO Technical Report Series, No. 653, 1980.

Toxicological evaluation of certain food additives. WHO Food Additives Series,
No. 15, 1980.

Specifications for identity and purity offood additives (sweetening agents, emulsifying
agents, and other food additives). FAO Food and Nutrition Paper, No. 17, 1980.

Evaluation of certain food additives (Twenty-fifth report of the Joint FAO/WHO
Expert Committee on Food Additives). WHO Technical Report Series, No. 669, 1981.

Toxicological evaluation of certain food additives. WHO Food Additives Series,
No. 16, 1981.

Specifications for identity and purity of food additives (carrier solvents, emulsifiers
and stabilizers, enzyme preparations, flavouring agents, food colours, sweetening
agents, and other food additives). FAO Food and Nutrition Paper, No. 19, 1981.

Evaluation of certain food additives and contaminants (Twenty-sixth report of the
Joint FAO/WHO Expert Committee on Food Additives). WHO Technical Report
Series, No. 683, 1982.

Toxicological evaluation of certain food additives. WHO Food Additives Series,
No. 17, 1982.

Specifications for the identity and purity of certain food additives. FAO Food and
Nutrition Paper, No. 25, 1982.

Evaluation of certain food additives and contaminants (Twenty-seventh report of the
Joint FAO/WHO Expert Committee on Food Additives). WHO Technical Report
Series, No. 696, 1983, and corrigenda.

Toxicological evaluation of certain food additives and contaminants. WHO Food
Additives Series, No. 18, 1983.

Specifications for the identity and purity of certain food additives. FAO Food and
Nutrition Paper, No. 28, 1983.

Guide to specifications General notices, general methods, identification tests, test
solutions, and other reference materials. FAO Food and Nutrition Paper, No. 5,
Rev. 1, 1983.

Evaluation of certain food additives and co *-inants (Twenty-eighth report of the
Joint FAO/WHO Expert Committee on Fooa Additives). WHO Technical Report
Series, No. 710, 1984, and corrigendum.

Toxicological evaluation of certain food additives and contaminants. WHO Food
Additives Series, No. 19, 1984.

Specifications for the identity and purity of food colours. FAO Food and Nutrition
Paper, No. 31/1, 1984,

Specifications for the identity and purity of food additives. FAO Food and Nutrition
Paper, No. 31/2, 1984,
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Evaluation of certain food additives and contaminants (Thirty-fifth report of the Joint
FAO/WHO Expert Committee on Food Additives). WHO Technical Report Series,
No. 789, 1990, and corrigenda.

Toxicological evaluation of certain food additives and contaminants. WHO Food
Additives Series, No. 26, 1990.

Specifications for identity and purity of certain food additives. FAO Food and
Nutrition Paper, No. 49, 1990.

Evaluation of certain veterinary drug residues in food (Thirty-sixth report of the Joint
FAO/WHO Expert Committee on Food Additives). WHO Technical Report Series,
No. 799, 1990.

Toxicological evaluation of certain veterinary drug residues in food. WHO Food
Additives Series, No. 27, 1991.

Residues of some veterinary drugs in animals and foods. FAO Food and Nutrition
Paper, No. 41/3, 1991.

Evaluation of certain food additives and contaminants (Thirty-seventh report of the
Joint FAO/WHO Expert Committee on Food Additives). WHO Technical Report
Series, No. 806, 1991, and corrigenda.

Toxicological evaluation of certain food additives and contaminants. WHO Food
Additives Series, No. 28, 1991.

Compendijum of food additive specifications (Joint FAO/WHO Expert Committee
on Food Additives (JECFA)). Combined specifications from st through the 37th
meetings, 1956-1990. Rome, Food and Agriculture Organization of the United
Nations, 1992 (2 volumes).

Evaluation of certain veterinary drug residues in food (Thirty-eighth report of the
Joint FAO/WHO Expert Committee on Food Additives). WHO Technical Report
Series, No. 815, 1991.

Toxicological evaluation of certain veterinary residues in food. WHO Food Additives
Series, No. 29, 1991.

Residues of some veterinary drugs in animals and foods. FAO Food and Nutrition
Paper, No. 41/4, 1991.

Guide to specifications — General notices, general analytical techniques, identifica-
tion tests, test solutions, and other reference materials. FAO Food and Nutrition
Paper, No. 5, Ref. 2, 1991.

Evaluation of certain food additives and naturally occurring toxicants (Thirty-ninth
report of the Joint FAO/WHO Expert Committee on Food Additives). WHO Technical
Report Series No. 828, 1992.

Toxicological evaluation of certain food additives and naturally occurring toxi-
cants. WHO Food Additives Series, No. 30, 1993.

Compendium of food additive specifications: addendum 1. FAO Food and Nutrition
Paper, No. 52, 1992,

Evaluation of certain veterinary drug residues in food (Fortieth report of the Joint
FAO/WHO Expert Committee on Food Additives). WHO Technical Report Series,
No. 832, 1993.
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Toxicological evaluation of certain food additives. WHO Food Additives Series,
No. 37, 1996.

Compendium of food additive specifications, addendum 4. FAO Food and Nutrition
Paper, No. 52, Add. 4, 1996.

Evaluation of certain veterinary drug residues in food (Forty-seventh report of the
Joint FAO/WHO Expert Committee on Food Additives). WHO Technical Report
Series, No. 876, 1998.

Toxicological evaluation of certain veterinary drug residues in food. WHO Food
Additives Series, No. 38, 1996.

Residues of some veterinary drugs in animals and foods. FAO Food and Nutrition
Paper, No. 41/9, 1997.

Evaluation of certain veterinary drug residues in food (Forty-eighth report of the Joint
FAO/WHO Expert Committee on Food Additives). WHO Technical Report Series,
No. 879, 1998.

Toxicological evaluation of certain veterinary drug residues in food. WHO Food
Additives Series, No. 39, 1997.

Residues of some veterinary drugs in animals and foods. FAO Food and Nutrition
Paper, No. 41/10, 1998.

Evaluation of certain food additives and contaminants (Forty-ninth report of the Joint
FAO/WHO Expert Committee on Food Additives). WHO Technical Report Series,
No. 884, 1999.

Safety evaluation of certain food additives and contaminants. WHO Food Additives
Series, No. 40, 1998.

Compendium of food additive specifications: addendum 5. FAO Food and Nutrition
Paper, No. 52, Add. 5, 1997.

Evaluation of certain veterinary drug residues in food (Fiftieth report of the Joint
FAOQ/WHO Expert Committee on Food Additives). WHO Technical Report Series,
No. 888, 1999.

Toxicological evaluation of certain veterinary drug residues in food. WHO Food
Additives Series, No. 41, 1998,

Residues of some veterinary drugs in animals and foods. FAO Food and Nutrition
Paper, No. 41/11, 1999.

Evaluation of certain food additives (Fifty-first report of the Joint FAO/WHO Expert
Committee on Food Additives). WHO Technical Report Series, No. 891, 2000.

Safety evaluation of certain food additives. WHO Food Additives Series, No. 42, 1999.

Compendium of food additive specifications, addendum 6. FAO Food and Nutrition
Paper, No. 52, Add. 6, 1998.

Evaluation of certain veterinary drug residues in food (Fifty-second report of the Joint
FAO/WHO Expert Committee on Food Additives). WHO Technical Report Series,
No. 893, 2000.

Toxicological evaluation of certain veterinary drug residues in food. WHO Food
Additives Series, No. 43, 2000.
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Evaluation of certain food additives and contaminants (Fifty-ninth report of the Joint
FAO/WHO Expert Committee on Food Additives). WHO Technical Report Series,
No. 913, 2002.

Safety evaluation of certain food additives and contaminants. WHO Food Additives
Series, No. 50, 2003.

Compendium of food additive specifications: addendum 10. FAQ Food and Nutrition
Paper No. 52, Add. 10, 2002.

Evaluation of certain veterinary drug residues in food (Sixtieth report of the Joint
FAO/WHO Expert Committee on Food Additives). WHO Technical Report Series,
No. 918, 2003.

Toxicological evaluation of certain veterinary drug residues in food. WHO Food
Additives Series, No. 51, 2003.

Residues of some veterinary drugs in animals and foods. FAO Food and Nutrition
Paper, No. 41/15, 2003.

Evaluation of certain food additives and contaminants (Sixty-first report of the Joint
FAO/WHO Expert Committee on Food Additives). WHO Technical Report Series,
No. 922, 2004.

Safety evaluation of certain food additives and contaminants. WHO Food Additives
Series, No. 52, 2004.

Compendium of food additive specifications: addendum 11. FAO Food and Nutrition
Paper, No. 52, Add. 11, 2003.

Evaluation of certain veterinary drug residues in food (Sixty-second report of the
Joint FAO/WHO Expert Committee on Food Additives). WHO Technical Report
Series, No. 925, 2004.

Residues of some veterinary drugs in animals and foods. FAO Food and Nutrition
Paper, No. 41/16, 2004.

Toxicological evaluation of certain veterinary drug residues in food. WHO Food
Additives Series, No. 53, 2005.

Compendium of food additive specifications: addendum 12. ¥ AO Food and Nutrition
Paper, No. 52, Add. 12, 2004.

Evaluation of certain food additives (Sixty-third report of the Joint FAO/WHO Expert
Committee on Food Additives). WHO Technical Report Series, No. 928, 2005.

Safety evaluation of certain food additives. WHO Food Additives ©~-ies, No. 54, 2005.

Compendium of food additive specifications: addendum 13. FAO Food and Nutrition
Paper, No. 52, Add. 13 (with Errata), 2005.

Evaluation of certain food contaminants (Sixty-fourth report of the Joint FAO/WHO
Expert Committee on Food Additives). WHO Technical Report Series, No. 930, 2005.

Safety evaluation of certain contaminants in food. WHO Food Additives Series,
No. 55/FAO Food and Nutrition Paper, No. 82, 2006.

Evaluation of certain food additives (Sixty-fifth report of the Joint FAO/WHO Expert
Committee on Food Additives). WHO Technical Report Series, No. 934, 2006.

Safety evaluation of certain food additives. WHO Food Additives Series, No. 56,2006.
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Glycerol ester of wood rosin

The specifications were made tentative pending the submission of infrared
spectra that correspond to the commercially available products, data on the
resin acid composition obtained with updated chromatographic techniques,
and additional information on methods that enable the identification of the
individual glycerol esters of rosins and their differentiation. This information
should be submitted by the end of 2010.

Mineral oil (low and medium viscosity) class Il and class IlI

The Committee at its current meeting was informed that studies are under
way but that technical problems had been encountered that will delay the
finalization of the requested studies. The Committee received confidential
mformation on the studies and nature of the problems and, based on this,
decided to further extend the temporary group ADI. The Committee noted
that the temporary group ADI will be withdrawn at the end of 2011 if the data
are not submitted by that time.

Nitrous oxide

The revised specifications were made tentative, as information on a capillary
gas chromatographic assay method was required. This information should be
submitted by the end of 2010.

Octenyl succinic acid modified gum arabic

The ADI is temporary pending submission of data by the end of 2011 showing
hydrolysis of OSA modified gum arabic to confirm the validity of using gum
arabic data in the evaluation of OSA modified gum arabic.
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Biowin2 (Non-Linear Model) : 0.8343
Expert Survey Biodegradation Results:
Biowin3 (Ultimate Survey Model) :

Biowin4 (Primary Survey Model)
MITI Biodegradation Probability:

2.9824 (weeks )
3.7062 (days—-weeks )

Biowin5 (MITI Linear Model) : 0.4204

Biowiné (MITI Non-Linear Model): 0.4242
Anaerobic Biodegradation Probability:

Biowin7 (Anaerobic Linear Model): 0.8361

Ready Biodegradability Prediction: NO

Hydrocarbon Biodegradation (BioHCwin v1.01):
Structure incompatible with current estimation method!

Sorption to aerosols (25 Dec C) [AEROWIN v1.00]:
Vapor pressure (liquid/subcooled): 1.03E-018 Pa (7.72E-021 mm Hg)
Log Koa (Koawin est ): 2.132
Kp (particle/gas partition coef. (m3/ug)):
Mackay model : 2.91E+012
Octanol/air (Koa) model: 3.33E-011
Fraction sorbed to airborne particulates (phi):
Junge—Pankow model : 1
Mackay model : 01
Octanol/air (Koa) model: 2.66E-009

Atmospheric Oxidation (25 deg C) [AopWin v1.92]:
*** WARNING: Inorganic Compound (Outside Estimation Domain) ***

Hydroxyl Radicals Reaction:
OVERALL OH Rate Constant = 0.1400 E-12 cm3/molecule-sec
Half-Life = 76.400 Days (l12-hr day; 1.5E6 OH/cm3)

Ozone Reaction:
No Ozone Reaction Estimation

Fraction sorbed to airborne particulates (phi):
1 (Junge-Pankow, Mackay avgqg)
2.66E-009 (Koa method)

Note: the sorbed fraction may be resistant to atmospheric oxidation

Soil Adsorption Coefficient (KOCWIN v2.00):
*** WARNING: Inorganic Coumpound (Outside Estimation Domain) **
*** WARNING: Estimation NOT VALID **

Koc : 2.21 L/kg (MCI method)
Log Koc: 0.344 (MCI method)
Koc : 0.001984 L/kg (Kow method)
Log Koc: =-2.702 (Kow method)

Aqueous Base/Acid-Catalyzed Hydrolysis (25 deg C) [HYDROWIN v2.00]:
Rate constants can NOT be estimated for this structure!

Biocaccumulation Estimates (BCFBAF v3.01):
Log BCF from regression-based method = 0.500 (BCF = 3.162 L/kg wet-wt)

Log Biotransfort "ion Half-life (HL) = -2.5211 days (HL = 0.003012 days)
Log BCF Arnot-Gopas method (upper trophic) = -0.049 (BCF = 0.8931)
Log BAF Arnot-Gobas method (upper trophic) = -0.049 (BAF = 0.8931)

log Kow used: -2.20 (estimated)

Volatilization from Water:
Henry LC: 2.55E-011 atm-m3/mole (estimated by Bond SAR Method)
Half-Life from Model River: 2.516E+007 hours (1.048E+006 days)
Half-Life from Model Lake : 2.744E+008 hours (1.144E+007 days)

Removal In Wastewater Treatment:
Total removal:
Total biodegradation:
Total sludge adsorption:
Total to Air:
(using 10000 hr Bio P,A,S)

.85 percent
.09 percent
.75 percent
.00 percent

O = O
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Level III Fugacity Model:

Mass Amount Half-Life Emissions
(percent) (hr) (kg/hr)
’ Air 1.52 1.83e+003 1000
Water 37.3 360 1000
Soil 6l1.1 720 1000
Sediment 0.0717 3.24e+003 0

Persistence Time: 545 hr
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Appendix VIII: Sodium Bisulfate MSDS
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Last Updated: 11/01/2010 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, wj
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assu

no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.

Page 266 of 415 p. 6
347



348



. . ECOLAB 12-04

CALIFORNIA ENVIRONMENTAL PROTECTION AGENCY
DEPARTMENT OF PESTICIDE REGULATION
MEDICAL TOXICOLOGY BRANCH

SUMMARY OF TOXICOLOGY DATA
SODIUM BISULFATE
Chemical Code # 905, Tolerance # 50263
December 20, 2002

1. DATA GAP STATUS!

Chronic toxicity, rat: Data gap, no study on file
Chronic toxicity, dog: Data gap, no study on file
Oncogenicity, rat: Data gap, no study on file
Oncogenicity, mouse: Data gap, no study on file
Reproduction, rat: Data gap, no study on file
Teratology, rat: Data gap, no study on file
Teratology, rabbit: Data gap, no study on file
Gene mutation: Data gap, no study on file
Chromosome effects: Data gap, no study on file
DNA damage: Data gap, no study on file
Neurotoxicity: Not required at this time

Toxicology one-liners are attached.

! See notes on page 2.

All record numbers through 182475 examined.
** indicates an acceptable study.

Bold face indicates a possible adverse effect.
File name: T021220

Prepared by Gee, December 20, 2002

See the "Reregistration Eligibility Decision (RED)" of the Office of Prevention, Pesticides and
Toxic Substances, US EPA, dated December, 1993, on "Mineral Acids" for further information.

There are 48 products currently registered in California containing sodium bisulfate. All of these
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OECD SIDS SODIUM SULFATE

CAS N°: 7757-82-6

UNEP PUBLICATIONS 1
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OECD SIDS SODIUM SULFATE
3.1.6. Mutagenicity '
In vitro studies
Table 7 Genetic toxicity in vitro with sodium sulfate
Ref. Species, Test Protocol Doses Result
(year) type
Bayer AG, S. Typhimurium, | Salmonella/ 312-5000 pg with and without | Negative
(1988) Ames test Microsome test activation

Sodium sulfate has been shown to be without effect in the Ames test using various strains of S.
typhimurium (TA1535, TA1537, TA100, TA98) both with and without S9 activation in a GLP
standardised test.

In a paper describing cytogenicity studies with sodium bisulfite in human cultured lymphocytes,
Meng and Zhang (1992) state that sodium sulfate did not increase the frequencies of chromosomal
aberrations, sister chromatid exchanges or micronuclei , nor did it cause changes in mitotic index or
cell cycle at concentrations ranging from 5 x 10-5 to 5 x 10-3 M. However, no data are shown and it
is not clear from the study descriptioo 10w, when and why these determinations were made.
Therefore this study is assigned reliability 4.

Based on the natural intra- and extracellular occurrence of the substance it can be concluded that
sodium sulfate is highly unlikely to be mutagenic
3.1.7. Carcinogenicity

Valid standard carcinogenicity studies with sodium sulfate are not available. The carcinogenicity
studies listed in Table 8 and described below are those involving the longest exposure to sodium
sulfate. Their power to detect any carcinogenic potentia” hat sodium sulfate might possess is
extremely low

Table8 Carcinogenicity studies with sodium sulfate

Ref. (year) Test Type, Duration, Animal/group |Dose Result
Species, Strain Frequency
Blunck & Carcinogenicity, |27 and 44 5/ Male 0.84 % in diet, No mortality, no tumors
Crowther Rat, Sprague- weeks, daily 320-400
(1975) Dawley mg/kg/day
Toth (1987) | Carcinogenicity, |26 weeks, 50 male, 50 31 ugin 0.0l ml | Tumor of subcutis
Swiss albino mice | weekly female sodium chloride | and/or skin in 1% of the
(0.9%) per g body | female and 4% in
weight, s.c. male.(normal for this
injected strain in this lab)

In the study of Blunck and Crowther animals were fed an additional 0.84% sodium sulfate in the
diet. Because of protocolled food restrictions, the actual additional dose could be calculated and was
around 320-400 mg/kg /day. These animals served as controls for animals in which the enhancing
effect was studied of the same amount of sodium sulfate on the carcinogenicity of various azo dyes.
No carcinogenic effects (tumors) were observed in these control animals. No significant differences
in overall body weight gain were observed during the study. Liver weight was not changed. No

23 UNEP PUBLICATIONS
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ECOLAB 12-04
SODIUM SULFATE

1. GENERAL INFORMATION

ID: 7757-82-6
L..TE: 06.07.2006

1.6.2 Classification

Classified:

30-0CT-2001

1.6.3 Packaging

1.7 Use Pattern

Type:
Category:

30-0CT-2001

Type:
Category:

30-0CT-2001

Type:
Category:

30-0CT-2001

Type:
Category:

30-0CT-2001

Type:
Category:

30-0CT-2001

Type:
Category:

30-0CT-2001

Type:
Category:

30-0CT-2001

Type:
Category:

30-0CT-2001

Type:
Category:

30-0CT-2001

Type:
Category:

no classification required (no dangerous properties)

industrial

Agricultural industry

industrial

Basic industry: basic chemicals

industrial

Chemical industry:

industrial

Metal extraction,

industrial

Paints, lacquers and varnishes industry

industrial

Paper, pulp and board industry

industrial
Persone

industz
Public

industrial

Textile processing industry

indus’
other

41

mestic use

industry

used in synthesis

refining and processing of metals

EP PUBLICATIONS
age 312 of 415
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OECD SIDS SODIUM SULFATE
1. GENERAL INFORMATION ID: 7757-82-6

DATE: 06.07.2006

1.7.2 Methods of Manufacture

1.8 Regulatory Measures

01-NOV-2001

1.8.1 Occupational Exposure Limit Values

Type of limit:

Remark:
Reliability:

22~-SEP-2005
Type of limit:
Remark:
Reliability:

22-SEP-2005

MAC (NL)

not determined
(4) not assignable
no data available

1.8.2 Acceptable Residues Levels

1.8.3 Water Pollution

Classified by:
Labelled by:

Class of danger:

22-SEP-2005

Classified by:
Labelled by:

Class of danger:

22-SEP-2005

Classified by:
La led by:

Class of danger:

19-JUN-2003

(24)
OES (UK)
0.E.L 10 mg/m3 8hr. TWA total inhalable dust.
0.E.L. 5 mg/m3 8hr. TWA total respirable dust.
(4) not assignable
Original reference not available
(75)
KBwS (DE)
KBwS (DE)
0 (generally not water polluting)
(19)
KBwS (DE)
KBwS (DE)
0 (generally not water polluting)
(2)
KBwS (L
KBwS (L
0 (ger ot water polluting)
(18)

1.8.4 Major Accident Hazards

1.8.5 Air Pollution

1.8.6 Listings e.g. Chemi

1tories

43
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OECD SIDS SODIUM SULFATE
1. GENERAL INFORMATION ID: 7757-82-6
DATE: 06.07.2006

Memo: Speciation of wurinary sulfur

Remark: 85% of urinary sulfur as s inorganic sulfates
10% as organic sulfates,
5% as conjugated alkyl sulfates

Reliability: (4) not assignable

textbook reference

13-JAN-2005 (31)
Memo: Sulfate elimination
Remark: Daily elimination of sulfate in human urine: ~ 800 mg as
elemental sulfur are
Daily elimination of sulfate in human feces: : ~ 140 mg
Reliability: (4) not assignable
textbook reference
13-JAN-2005 (57)
Memo: Water Quality Guidelines for Sulfate
Remark: Drinking water (Aesthetics) : 500 mg/l dissolved sulfate

Freshwater Aquatic Life : 100 mg/l sulfate maximum
concentration, 50 mg/l sulfate Alert level.
22-JUN-2005 (3)

1.12 Last Literature Search

1.13 Reviews

45 UNEP PUBLICATIONS
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ECOLAB 12-04
SODIUM SULFATE

4. ECOTOXICITY

ID: 7757-82-6
DATE: 06.07.2006

26-SEP-2005

Species:
Endpoint:
Expos. period:
Unit:

LC50:

Reliability:
26-SEP-2005

Species:
Endpoint:
Expos. period:
Unit:

LC50:

Result:

Reliability:
26~SEP-2005

Species:
Endpoint:
Expos. period:
Unit:

LC50:

Method:
Year:
GLP:
Test substance:

Reference not available
(33)

other: Ophryotrocha labronica (Polychaete)
Mortality

20 other: hours

other: mg/l

= 5.4 -

(4) not assignable
Reference not available
(85)

other: Lymneae sp.
Mortality

96 other: hour(s)
other: mg/1

= 3553 -

(eggs)

RESULTS: EXPOSED
- Nominal/measured concentrations:
- Effect data (Immobilisation):
24 hours LC50 5401 mg/1
48 hours LC50 5400 mg/1
72 hours LC50 5400 mg/1
- Concentration / response curve:
- Cumulative immobilisation:
- Effect concentration vs. test substance solubility:
- Other effects:
RESULTS CONTROL:
RESULTS: TEST WITH REFERENCE SUBSTANCE
- Concentrations:
- Results:
(3) invalid
Documentation insufficient for assessment
(34)

other: Trycorythus sp.
Mortality

96 other:

other: g/l
= .66 -

hours

other: see freetext
1996
no data

as prescribed by 1.1 - 1.4

Method: METHOD FOLLOWED: 96-hours acute semi static test in river
water.
STATISTICAL METHODS: one-way ANOVA
METHOD OF CALCULATION: probit analysis
ANALYTICAL METHODS: nutrient concentrations by
spectrophotometer
Full chemical analyses by ICP-ES, AAS and autoanalyzer
Result: RESULTS: EXPOSED
- Nominal/measured concentrations: nominal
- Effect data (Immobilisation):
96 hours LC50 0.66 g/l
79 UNEP PUBLICATIONS
Page 350 of 415

431




432



433



434



435



436



437



438



439



440



441



442



OECD SIDS

ECOLAB 12-04
SODIUM SULFATE

4. ECOTOXICITY

1D: 7757-82-6
DATE: 06.07.2006

within 72d dead
26-SEP-2005

09-NOV-2001

(86)

91 UNEP PUBLICATIONS
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“ ” ECOLAB 12-04

SODIUM SULFATE

5. TOXICITY

ID: 7757-82-6
DATE: 06.07.2006

Test condition:

- Number of deaths at each dose: 1 pig at 600 mg/l

TOXIC RESPONSE/EFFECTS BY DOSE LEVEL:

- Clinical signs: Increased prevalence of diarrhea was a
trend as sulfate concentration increased.

- Body weight gain: cumulative weight in kg of
body-weight/kg (sd)

Week Control 600 mg/1 1800 mg/1

1 0.79 (0.e61) 0.94 (0.78) 0.80 (0.63)
2 2.56 (1.14) 2.78 (1.90) 2.4 (1.05)
3 4.30 (1.70) 5.05 (2.67) 4.49 (1.94)
4 6.53 (2.31) 7.59 (3.37) 7.16 (2.75)

Observations in week 4 were for both 600 and 1800 mg/l
statistically significantly different

Increased

~ Food/water consumption: A non-significant trend in
icrease water intake was observed with increasing sulfate

concentration.No differences in feed intake were observed

between various sulfate concentrations. Feed to gain ratios

for all treatments were not different.

- Clinical chemistry: isolates of E-coli were found in 14%
of the pigs, from 1 pig rotavirus was isolated. No pigs were
exposed to transmissible gastroenteritis virus. None of the
treatments had an adverse effect on nursery pig performance.

STATISTICAL RESULTS: not described separately

TEST ORGANISMS

- Age: 28 +/- 2 days

- Weight at study initiation: 6.8 kg mean weight

- Number of animals: 415 (male/female, males were castrated)
ADMINISTRATION / EXPOSURE

- Duration of test/exposure: 4 weeks

- Type of exposure: drinking water

- Post exposure period: not described

- Vehicle: farm well water

- Concentration in vehicle: 54, 600 and 1800 mg/l

- Doses: continuous in drinking water

- Feeding: pelleted 22% crude protein corn-soybean meal
containing 20% dried whey. At the start of the third week
the crude protein content was 18%.

CLINICAL OBSERVATIONS AND FREQUENCY:

- Clinical signs: Diarrhea, pathogenic E.coli and rota virus
detection, enteropathogenicity in ligated intestinal loops,
transmissable gastroentritus.

~ Mortality: yes

- Body weight: yes, feed to gain ratio

- Food consumption: yes

- Water consumption: yes

- Ophthalmoscopic examination: no

- Haematology: yes

- Biochemistry: no

- Urinalysis: no

ORGANS EXAMINED AT NECROPSY (MACROSCOPIC AND MICROSCOPIC):
- Macroscopic: no

113
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OECD SIDS SODIUM SULFATE

6. REFERENCES ’ ID: 7757-82-6

DATE: 06.07.2006

(88)

(89)

(90)

(91)

(92)

(93)

(94)

(95)

(96)

(97)

(98)

(99)

(100)

(101)

(102)

(103)

clearance. Environ. Res. 34(2):268-279.

Schwartz, D.L. (1984). Water quality, VSE 8lc. Penn. state
Univ., Waggoner, R., Good R.. Water Quality and Poultry
Pedormance, In Proceedings AVMA Annual/Conference.

Seidenberg, J.M. and Becker, R.A. (1987). A summary of the
results of 55 chemicals screened for developmental toxicity
in mice. Teratogenesis, Carcinogenesis, mutagenesis.
7:17-28.

Seidenberg, J.M., Anderson, D.G., Becker, R.A. (1986).
Validation of an in vivo developmental toxicity screen in
the mouse. Teratogenesis, Carcinogenesis and Mutagenesis.
6:361-374.

Sibblad, I.R. and Cave, N.A. (1976). The responses of chicks
to ammonium, calcium, magnseium, potassiuw ind sodium
sulphates and to ammonium and potassium carbonates. Poult.
Sci. 55:2209-2213.

Stanley, R.A. (1974) Toxicity of heavy metals and salts to
Eurasian watermilfoil (Miriophyllum spicatum 1.). Arch.
Environ. Contam. Toxicol. 2(4):331-341.

Temple, P.J. and Richards, R.A. (1978) Effects of
atmospheric deposition of sodium sulfate on bean and tomato
plants. Bull. Environ. Contam. Toxicol. 19(3):257-263.

The Economics of Sodium Sulphate (1992). 7th Ed, Roskill
Information Services Ltd., London, UK.

Tokuz, R.Y. (1986). The effect of high salinity on activated
sludge effluent quality. Curr. Pract. Environ. Sci. Eng.
2:143-154.

Tokuz, R.Y. and Eckenfelder, W.W. (1979). The effect of
inorganic salts on the activated sludge process performance.
Water Res. 13(1):99-104.

Toth, B. (1987). Cancer Induction by the sulfate form of
4- (Hydroxymethyl) -benzenediazonium ion of Agaricus bisporus.
In Vivo 1:39-42.

Trama, F.B. (1954). The acute toxicity of some common salts
of sodium potassium and calcium to the common Bluegill.
(Lepomis rochirus Rafinesque). Proc. Acad. Nat. Sci.
Philadelphia 106:185-205.

Tuoboyski, L. (1960). Rocz. Nauk. Roln. 75B(3):401-445.

U.S. Geological Survey (2000). Mineral Commodity Summaries.
February 2000.

Ullmann (1979). Vol. 17, 211-229.

Ullmann's Encyclopedia of Industrial Chemistry (2004). 7th
ed. John Wiley & Sons, Inc.

United States Environment Program. Global Environmental
Monitoring System. Freshwater Quality Program (GEMS) ."Salts
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Appendix XI: ECOSAR Modeling Results
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Note: * = asterisk desi‘es: Chemical may not be solublerugh to ECOLAB 12-04
measure this predicted effect. If the effect level exceeds the
water solubility by 10X, typically no effects at saturation (NES)
are reported.

If the log Kow of the chemical is greater than the endpoint specific cut-offs
presented below, then no effects at saturation are expected for those endpoints.

Inorganic Compound:

Maximum LogKow: 5.0 (LC50)
Maximum LogKow: 6.4 (EC50)
Maximum LogKow: 8.0 (ChvV)

Baseline Toxicity SAR Limitations:

Maximum LogKow: 5.0 (Fish 96-hr LC50; Daphnid LC50)
Maximum LogKow: 6.4 (Green Algae EC50)
Maximum LogKow: 8.0 (ChV)
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